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Abottt  fiye-and-twenty  years  ago,  after  some  years*  practical  expe- 
rience on  estates  in  the  West  Indies,  having  published  nnmeroas 
essays  on  Tropical  Agricnltore  in  the  Yolnnics  of  my  '  Colonial  Maga- 
zine,' and  assisted  in  bringing  out  an  Encyclopiedia  of  Agriculture,  I 
prepared  a  work  for  which  there  appeared  to  bo  a  demand,  treating  of 
the  cultiYation,  manufacture,  and  consumption  of  the  chief  '  Commer- 
cial Products  of  the  Y^etable  Eangdom.' 

The  edition  being  limited,  and  chiefly  restricted  to  subscribers, 
the  book  has  long  been  scarce,  and  is  greatly  in  request ;  no  other 
writer  having  since  taken  up  this  general  field  of  description,  I  have 
been  repeatedly  asked  to  reprint  the  work ;  but  my  various  literary 
engagements  and  active  duties  in  charge  of  colonial  products  at  the 
different  international  exhibitions  have  hitherto  prevented  mo  from 
devoting  the  necessary  time  and  research  to  the  task. 

Last  year  I  was  requested  by  the  Lords  of  the  Committee  of 
Council  on  Education  to  prepare  a  work  on  the  commercial  products 
of  the  Animal  Kingdom,  and,  on  completing  that  volume,  it  appeared 
to  me  that  a  new  edition  of  my  work,  '  The  Products  of  the  Vegetable 
Kingdom,'  would  then  form  a  very  suitable  companion  to  it.  The  old 
book  was,  however,  unsuited  to  the  practice  and  wants  of  the  day, 
and  such  immense  strides  and  improvements  have  boon  mode  in  all  the 
branches  of  scientific  culture  and  manufacture,  that  I  found  it  essen- 
tially necessary  to  write  an  entirely  new  work,  merely  following,, 
to  some  extent,  the  plan  and  arrangement  of  the  former  edition, 
which  had  been  found  useful,  and  met  with  general  approval.  I 
have  introduced  many  new  subjects  which  have  risen  into  commercial 
importance,  especially  the  products  of  the  Palm  family,  and  the  oils 
and  oil-seeds  of  commerce ;  while  others,  such  as  fibrous  materials  (on 
which  many  special  hand-books  exist),  I  have  not  touched  upon.  I 
venture  to  believe  that  the  work  will  be  found  practically  useful  on 
the  subjects  it  treats  of,  especially  as  regards  the  statistics  of  pro- 
duction and  consumption,  which  have  been  brought  down  as  closely 

as  poflsible  in  all  cases  to  the  date  of  publication. 
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Tho  period  of  a  quarter  of  a  century  which  has  elapsed  between  the 
publication  of  the  two  works  has  been  characterised  by  remarkable 
and  singular  changes,  not  only  in  the  sources  of  production  of  many 
of  the  staples,  but  in  improved  and  largely-increased  supplies. 

In  a  paper  which  I  read  before  the  Royal  Colonial  Institute  in 
January,  1874,  on  "Colonial  Aids  to  British  Prosperity,  together 
with  a  retrospect  of  the  progress  of  our  dependencies  in  the  last 
quarter  of  a  century,"  I  pointed  out  in  considerable  detail  the  great 
value  of  our  colonies  in  furnishing  us  with  large  portions  of  our 
food  supplies,  and  the  raw  materials  for  our  manufactures, — as  fields 
for  enterprise  and  the  safe  and  profitable  investment  of  capital, — 
as  homes  for  our  surplus  population, — as  large  customers  for  our 
manufactures, — as  a£fording  active  employment  for  our  shipping,  and 
as  outposts  of  defence,  &o. 

The  greater  part  of  our  distant  possessions  (India  and  the  Colonies) 
are  situated  in  tropical  or  sub-tropical  regions,  and  I  may  briefly 
show  the  progress  they  have  made  in  this  quarter  of  a  century,  as 
evidenced  by  the  latest  official  returns  available : 


I860. 


Population        

Bevenuo    

Shipping,  entered  and  cleared,  tons 

Exports     

Imports      


178,338,667 
£34,875,307 
10,521,526 
£36,855,861 
£34,348,941 


1874. 


198,049,223 

77,094,042 

38,640,935 

155,102,931 

154,309,734 


If  we  make  a  retrospective  comparison  also  of  the  condition  of  tho 
United  Kingdom,  we  find,  as  regards  commerce,  even  more  marked 
progress  shown.  How  much  indeed  of  the  world's  progress  has  been 
affected  by  the  influence  of  navigation  and  commercial  intercourse ; 
and  how  much  more  may  yet  be  carried  out  before  the  close  of  the 
present  century. 

The  following  figures  mark  the  condition  of  the  United  Kingdom 
at  the  two  periods : 


Popnlution        

Revenue 

Shipping,  entered  and  cleared,  tons 

Exports 

Imports     


1850. 


27,674,353 
£52,810,680 

14,505,064 

£71,367,885 

£100,460,433 


1875. 


33,089,237 

74.425.000 

46.276.838 

281,612,323 

373,939,577 


The  present  work  is  not  exclusively  confined  to  agricultural  pro- 
gress in  our  colonies,  for  I  have  gone  carefully  over  the  different 
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fields  of  production  in  all  foreign  countries,  so  that  comparisons 
may  be  made.  It  will  be  fomid  that  we  haye  not  stood  still  in 
the  oompetitiye  race,  whether  as  regards  the  production  of  sugar, 
<x)flbe,  cocoa,  tea,  rice,  or  other  staple  articles  for  which  there  is  a 
demand  in  Europe.  The  great  increase  which  has  taken  place  in  our 
imports  in  some  of  the  principal  commodities  is  shown  by  the  follow- 
ing comparatiye  figures : 


Abticlb  of  Food,  ro. 

Coooa Ibe. 

Coffee        cwts. 

Tea Ibe. 

Sugar cwte. 

MolaBses „ 

Brandy galls. 

Rum „ 

Wine „ 

liaize ..  cwts. 

n     nieal        „ 

Bice „ 

Sago „ 

Arrowroot  and  tapioca    ..     „ 

Oassiaiignea lbs. 

CloTes        „ 

Cinnamon „ 

Ginger       cwts. 

Nutmegs  and  mace  ..      ..  lbs. 

Pepper       „ 

Pimento     cwts. 

Currants  and  raisins        . .      „ 
Oranges  and  lemons        . .  bush. 

ABTICLES  lOB  MAHUTACrUBIB,  ETC. 

Oil-seeds qrs. 

Cottonseed       tons. 

Oil-seedcake „ 

Coooanutoil      cwts. 

Oliye  oil tuns. 

Palm  oil cwts. 

Coir,  yam,  and  cordage   . .      „ 

Manila  hemp „ 

Gambier  ana  cutch  ..      ..  tons. 

Indigo        cwts. 

Madder  and  garancine    . .      „ 


1861. 


6.773,960 

474,402 

71,476,421 

8,381,075 

791,783 

2,930,967 

4,745,244 

9,008,151 

7,747,011 

744.847 
92,021 
16,915 

267,462 

253,438 

530,826 
16,503 

358,320 

3,996,295 

86,061 

982,934. 

800,000 


712,865 

55,076 
55,994 
11,503 

608,550 

82,582 

92,755 

7,220 

89,944 

295,016 


1876. 


20,382,308 

1,341,378 

185,698,190 

15.587,246 

496,357 

7,953,913 

10,476,503 

19,969.838 

39,958,226 

7,706 

6,485,987 

360,357 

484,230 

1.200,000 

1,339,508 
62,164 

26,059,030 

35,710 

1.714,445 

2,995,328 


2,457,348 

230,284 

190,225 

199,431 

23,975 

864,472 

219,367 

300.798 

26.677 

88.680 

74,535 


The  attention  which  has  of  late  years  been  given  to  the  culture  of 
tea  in  India,  of  coffee  in  Ceylon  and  our  Indian  empire,  of  tropical 
fruits  for  export — tiie  orange,  the  pine-apple,  and  the  grape,  &c.,  of 
oil-seeds,  and  other  products,  is  very  remarkable. 

In  some  cases,  as  in  cotton  seed,  palm-nut  kernels,  ground-nuts,  and 
other  oil-seeds,  new  industries  haye  sprung  up  of  great  importance 
to  our  commerce  and  manufactures. 

Finalljy  I  may  state  that  having  long  been  extensively  identified 
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with  commercial  literatare,  and  thoroughly  coiiYersant  with  all  colonial 
products,  I  have  studied  to  accmnnlate  facts  and  nsefal  information 
on  the  yarious  subjects  treated  of^  so  as  to  make  the  book  a  reliable 
and  standard  work  of  reference,  nsefal  alike  to  the  planter  and  pro- 
ducer, the  merchant  and  broker,  as  well,  as  to  the  general  public,  who 
are  the  consumers. 

P..  L.  snaiONDS. 

29,  GuEAPSiDE,  London, 
Afay,  1877. 
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PLANTS  YIELDING  SEEDS*  LEAVES,  AND  OTHER  SUBSTANCES 
EMPLOYED  IN  DOMESTIC  USE  FOR  THE  PREPARATION  OF 
DIETETIC  BEVERAGES,  ETC. 

No  snbstanoes  are  so  essentially  necessary  and  useful  to  mankind, 
and  form  such  important  articles  of  commerce,  as  those  which  I 
propose  first  to  consider,  Oacao,  Coffee,  Tea,  and  Sugar.  The  con- 
sumption of  these  in  all  civilized  countries  is  immense,  notwith- 
standing that  in  many  they  have  been  fettered  with  heavy  fiscal 
duties.  The  description  of  the  culture  of  the  plants  from  which 
they  are  obtained,  the  manufacture  of  the  products,  and  the  statistics 
of  oonmierce,  are  the  subjects  to  which  it  is  intended  to  give  most 
attention,  glancing  only  incidentally  or  occasionally  at  their  early 
history. 

COCOA. 

Botanical  Description  and  Chemistry  of  Cocoa. — The  cacao,  or  cocoa, 
of  oonmierce  is  the  seed  of  an  evergreen  tree,  the  Theohroma  Cacao 
(Lin.),  growing  from  twelve  to  twenty  feet  high.  There  are  nine 
or  ten  other  species,  however,  enumerated  by  botanists,  of  which 
I  may  name  T.  angustifolia,  Dec.,  and  T,  ovatifolia,  Dec.  (the 
Soconosco),  of  Mexico ;  T.  bicolor,  Humboldt,  of  New  Granada ;  T. 
Chtianensis,  Aublet,  of  Guiana ;  T.  Cartbcea,  of  the  West  Indies ;  and 
T.  microcarpa,  Mart. ;  T.  owUifolia,  speciosay  Willd.,  Para ;  T.  suhin- 
cana  and  sywestriSy  Martins,  of  Brazil. 

The  firuit,  or  pod,  resembles  a  short,  thick  cucumber,  and  contains 
from  twenty  to  forty  seeds  enclosed  in  a  pulp,  somewhat  like  that  of 
a  water-m^on.  This  pulp  is  frequently  used  for  food  and  sweet- 
meats; vinegar  is  also  made  of  it.  In  the  Brazilian  collections  at 
the  various  International  Exhibitions,  spirits,  liqueurs,  jellies,  &c., 
made  with  oocoa,  have  been  shown. 
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2  COCOA. 

When  Oortez  and  the  Spaniards  entered  the  vast  empire  of  Monte- 
zuma, they  found  the  use  of  cocoa  or  chocolate  as  a  beverage  common. 
The  emperor,  however,  alone  drank  it  flavoured  with  vanilla  from  a 
golden  cup.  A  legend  surrounds  with  religious  veneration  this  sacred 
beverage,  and  when  Cortez  sent  to  Charles  V.  the  principal  products  of 
the  New  World,  he  did  not  omit  cocoa  as  the  most  healdiy  of  the  beve- 
rages which  Spain  obtained  by  its  conquests.  The  conquerors  were 
not  slow  to  appreciate  its  excellent  qualities,  and  introduced  it  into 
Spain. 

Spain,  however,  for  some  time  depended  on  the  colonies  for  the 
manufactured  article,  but  when  the  art  of  preparing  it  was  conveyed 
there,  the  raw  material  was  also  imported.  The  Spaniards,  by 
jealously  guarding  as  a  secret  the  mode  of  manufacture,  were  able 
to  retain  the  monopoly  of  the  trade  in  chocolate  for  many  years. 

The  value  of  chocolate  was  speedily  appreciated  by  the  physicians 
of  Europe,  and  Hoffinann  wrote  a  monograph  treating  of  it,  entitled 
'  Potus  Chocolati,'  in  which  he  recommends  it  in  many  diseases,  and 
instances  the  case  of  Cardinal  Bichelieu,  who,  he  states,  was  cured  of 
general  atrophy  by  its  use. 

It  was  probably  more  than  a  century  after  the  introduction  of  cocoa 
into  Europe  before  the  English  became  acquainted  with  it.  Accord- 
ing to  Mr.  Hewett,  the  earliest  mention  of  its  use  appears  in  a  news- 
paper called  Needham's  *  Mercurius  Politicus,'  dated  the  16th  of  June, 
1659.  For  many  years  England  continued  to  import  all  the  chocolate 
she  consumed  in  its  manufactured  state;  but  I  believe  about  the 
commencement  of  last  century  several  persons  commenced  the  manu- 
facture in  this  country.  There  is  very  strong  reason  to  believe  that 
a  knowledge  of  the  mode  of  preparation  was  brought  into  England  by 
Sir  Hans  (then  Dr.)  Sloane. 

Cocoa  or  chocolate  is,  without  exception,  of  all  domestic  drinks, 
the  most  alimentary,  and  the  Spaniards  esteem  it  so  necessary  to  the 
health  and  support  of  the  body,  that  it  is  considered  the  severest 
punishment  to  withhold  it,  even  from  criminals ;  nay,  to  be  unable  to 
procure  chocolate  is  deemed  the  greatest  misfortune  in  life.  The 
signs  by  which  good  chocolate  or  cocoa  is  known  are  these.  It  should 
dissolve  entirely  in  Water,  and  be  without  sediment ;  should  be  oily 
and  yet  sweet  in  the  mouth,  and  if  genuine  and  carefully  prepared, 
should  deposit  no  grits  or  grounds. 

The  bean  of  the  cocoa  owes  its  properties  in  the  first  place  to  an 
azotised  substance,  theobromine,  and  next  to  the  ternary  compounds 
oil  and  starch.  It  also  contains  a  large  quantity  of  phosphate  of  lime, 
which  adds  no  doubt  to  its  qualities  as  food.  The  quantity  of  volatile 
substance  it  contains  is  small,  though  it  may,  to  some  slight  degree, 
be  increased  by  roasting. 

The  chemical  composition  of  cocoa  is  shown  in  a  table  printed  at 
page  4,  which  gives  the  different  analyses  of  any  importance  that  have 
been  made. 

The  results  given  are  not  very  flattering  to  chemical  science,  the 
analyses  being  of  the  most  contradictory  character,  and  containing 
discrepancies  which  cannot  be  at  all  reconciled  with  each  other.  It 
appears  to  me  that  the  analysis  prepared  by  Dr.  Playfair  is  the  most 
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correct,  while  those  of  Tuchen  and  Muter  are  the  least  so.    We  thus 
see  that,  taking  the  most  important  constituents,  cocoa  contains : 

Parts. 

Cocoa  butter      50 

Albuminoid  Bubstances 20 

Starch,  sugar,  &c 13 

Salts 4 

Theobromine 2 

Other  substances      11 

ibo 

Examining  these  in  the  order  of  their  importance,  we  first  notice 
the  &t,  or  cocoa  batter,  which  forms  abont  half  the  substance  of  the 
nibe.  It  is  a  hard,  fatty  material,  which,  when  clarified,  is  of  a  dead 
white  colour.  Its  melting  point  is  about  100^  Fahr.,  which,  being  the 
heat  of  the  body,  renders  it  of  great  value  for  therapeutical  purposes. 
This  fat  never  becomes  rancid,  however  long  it  may  be  kept,  a  quality 
peculiar  to  itself.  It  is  hardly  necessary  to  point  out  how  valuable 
this  property  is,  for  it  places  cocoa  butter  first  in  the  list  of  the  fatty 
class  of  our  carbonaceous  or  heat-giving  foods.  The  albuminoid  con- 
stituents form  about  20  per  cent,  of  the  nib.  These  are  classed 
amongst  the  nitrogenous  principlj3S  of  food,  and  their  presence 
renders  cocoa  one  of  the  richest  flc^sh-formers  we  have.  The  starch, 
gum,  and  sugar  present,  like  the  cocoa  butter,  belong  to  the  non- 
azotised  principles;  they  form  about  13  per  cent,  of  the  whole. 
The  alkaloid  of  cocoa,  thecbromine,  is  very  similar  in  its  physiolo- 
gical effects  to  its  analogues,  iheine  and  caffeine^  from  which  it  differs 
but  slightly  in  chemical  composition. 

Essential  Alkaloid  Pbinoifles. 


Yielded  by 


Cocoa 

Coffee 
Tea  .. 

Guarana 
Mat^ 


Name. 


Oompoflition. 


Proportion. 


Theobromine 

Caffeine 

Th^ine 

Guaranine 

Theine 


C,  H,  N,  O. 

I  All  identical 
[  0.  H,.  N,  O. 


2  per  cent. 
1  to  5  percent. 
In  less  quantities. 


In  regard  to  these  alkaloids,  it  is  interesting  to  note  that  through- 
out the  world  the  instinct  of  man  has  led  him  to  seek  some  substance 
that  contains  one  of  these  principles,  which  owe  their  value  to  the 
specific  influence  they  exert  on  the  nervous  system,  stimulating  it  and 
checking  waste  of  tissue.  Theobromine,  when  extracted,  presents  the 
form  of  a  white  crystalline  powder  of  almost  amorphous  character, 
differing  from  caffeine  and  theine,  which  have  a  very  beautiful  crystal- 
line appearance. 

In  most  of  the  analyses  of  cocoa  the  existence  of  a  volatile  oil  has 
been  overlooked.  It  is  probably  present  only  in  small  quantities, 
and  appears  to  be  developed  by  roasting ;  but  upon  it  depends  the 
flavour  and  aroma  which  exist  in  cocoa.* 

*  Mr.  John  Holm  *'  On  Cocoa  and  its  Manufacture,**  '  Journal  of  the  Society  of 
Arts,'  Tol.  xxU.  p.  3&6.     1874. 
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Mr.  Charles  Heiscli,  F.G.S.,  in  a  paper  '^  On  the  Composition  of 
Yarions  Kinds  of  Cocoa,"*  observes :  *'  It  is  well  known  that  different 
Tarieties  of  cocoa  fetch  very  different  prices;  but  as  far  as  I  am 
aware,  no  careful  examination  has  been  made  to  ascertain  if  these 
variations  are  caused  by  any  difference  in  their  composition  regarded 
as  articles  of  food,  or  if  they  be  due  solely  to  differences  in  flavour, 
which,  after  all,  may  be  only  matters  of  taste.  In  none  of  the  pub- 
lished analyses  of  cocoa  which  I  have  seen  is  any  mention  made  of  the 
kind  of  bean  analysed,  it  is  therefore  not  surprising  that  the  results 
published  vary  very  considerably.  Thus,  while  in  Dr.  Hassall's  book 
we  are  told  that  cocoa  contains  albuminoid  matter  16*7  per  cent. ;  in 
Dr.  Parkes'  Practical  Hygiene  it  is  stated  to  contain  from  13  to  18 
per  cent,  of  protein  substance.  In  neither  case  is  it  mentioned 
whether  the  bean  was  examined  raw  or  after  roasting.  Having 
through  the  kindness  of  a  friend  obtained  samples  of  various  cocoa 
beans,  both  raw  and  roasted,  which  he  assured  me  were  unmixed,  I 
made  a  number  of  analyses  of  the  roasted  beans.  The  results  are 
shown  in  the  following  table.    They  are  not  so  complete  as  I  had 


Result  of  Examinatioh  op  Roasted  Beak  aftbb  Removal  of  Hvbk. 


Ptr- 
omtege 
of  Huflk.  F«i. 


Gancas 

Trinidadt  .. 
Bniinam 
Goayaquil . . 
Grenada    .. 
Bahia 
Cuba  .. 
Para  .. 


NitTX>- 

gen. 


Albnmi 
notd 
sab* 

stanoefl. 


IS- 
IS 
15 
11 
14 

9 
12 

8 


8 
5 
5 
5 
6 
6 
0 
5 


48-4 
|49-4 
54-4 
49-8 
45-6 
50-3 
45-3 
540 


76. 
76 


1-76 


2 

1 

1- 

1 

2 


06 
96 
17 
37 
00 


11- 
11- 
Il- 
ls- 
12 
7' 
8 
12 


14 
14 
14 
03 
40 
40 
67 
66 


Ajh. 


3 

12- 

■2- 

3 

2 

2 

2 


95 
80l 
35 
50 
40 
60 
90 


305 


Ash 
flolnbto 

in 
water. 

Aah 
solQble 
In  UCl. 

Phosphoric 
Add  In 
Ash,  cal- 
culated as 
H,  IXJ^. 

Mois- 
ture. 

215 

1-80 

154 

4-32 

•9 

1^90 

•93 

3-84 

•80 

1-55 

1-23 

3-76 

1-75 

175 

1^87 

414 

•60 

1-80 

1-35 

3-90 

•90 

170 

1-26 

4-40 

•95 

1^95 

113 

3-72 

1-40 

1-65 

1^00 

3-96 

Starch. 

Gam, 

OeUu-3 

lose,  Ac 


32  19 
32^82 
28-35 
30-47 
35-70 
35-30 
39-41 
26-33 


f  1  am  Inclined  to  think  that  the  Trinidad  sample  was  not  of  the  finest  quality. 

hoped  to  make  them,  but  they  comprise  the  more  important  con- 
stituents. In  the  first  colonm  of  the  table  is  noted  the  proportion  of 
husk  in  the  several  varieties.  This  difference  appears  to  be  mainly 
dne  to  the  hnsk  in  some  kinds  being  much  thicker  than  in  others ;  in 
all  cases  these  thick  husks  separate  more  readily  from  the  bean  in  the 
process  of  roasting,  and  can  be  taken  off  with  much  greater  facility. 
The  other  estimations  are  made  on  the  roasted  bean  after  removal  of 
the  husk.  The  albuminoids  are  calculated  from  the  total  nitrogen 
found  by  combustion  with  soda  lime ;  the  nitrogen  contained  in  the 
theobromine  is  thus  included,  but  in  the  roasted  bean  this  is  so  small 
that  the  difference  is  hardly  worth  consideration  ;  hereafter  I  hope  to 
estimate  the  theobromine  in  the  different  varieties,  as  well  as  the 
starch,  gam,  cellulose,  &c.  It  will  be  observed  that  in  none  of  the 
above  samples  do  the  albuminoid  substances  reach  the  amount  men- 
tioned by  Hassall  or  Parkes,  but  as  neither  of  them  give  the  method 
by  which  the  albuminoids  were  ascertained,  no  attempt  can  be  made 
to  aoooani  fat  the  difference.    The  amount  of  these  substances  in 

♦  The  *  Analyst'  for  Oct.  31,  1876. 
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Para  cocoa,  whicli  is  about  the  lowest-priced  variety,  is,  with  one  ex- 
ception, the  highest  in  the  table,  so  that,  viewed  as  an  article  of  food, 
it  is  superior  to  some  of  the  more  expensive  kinds.  The  soluble  ash 
consists,  to  a  great  extent,  of  phosphate  of  potash,  the  phosphoric  acid 
in  the  portion  insoluble  in  water  being  mostly,  if  not  entirely, 
combined  with  magnesia." 

The  cocoa  production  of  the  world  may  be  set  down  as  follows, 
according  to  the  latest  returns : 

Lta. 

Brazil         7.000.000 

Venozaela 7,000,000 

Equador      28,000,000 

Trinidad 11,000.000 

Grenada      2,419,424 

Dominica 189,782 

St.  Lucia 255,614 

Jamaica      50,512 

French  Guiana         66,000 

Guadaloupe       206,000 

Martinique        686,000 

St.  Yinocnt  and  Hayti     ..      ..  550,000 

Mexico       2,000,000 

Celebes      250,000 

Production  and  Consumption. — Cocoa  and  chocolate  are  compara- 
tively little  used  in  this  country,  compared  with  the  other  articles 
employed  for  dietetic  beverages.  The  quantity  taken  for  consumption 
last  year  (1875)  was  nearly  10,000,000  lbs.,  or  rather  more  than  a 
quarter  of  a  pound  for  each  person  of  the  population.  Still,  it  is 
gradually  on  the  increase,  as  will  be  seen  by  the  following  statistics, 
showing  the  annual  quantity  consumed,  and  the  percentage  of  con- 
sumption per  head  of  the  population  in  the  kingdom. 

When  we  consider  that  the  imports  of  cocoa  into  this  country  in 
each  of  the  years  1873  and  1874,  were  over  18,000,000  lbs.,  there  was 
an  abundant  supply  to  fall  back  upon,  had  there  been  a  commensurate 
demand.  Looking  at  the  small  consumption  here,  and  that  there  is 
only  the  Continental  market  to  depend  upon,  there  is  but  little 
encouragement  to  our  colonial  planters  to  extend  the  production. 

The  value  of  the  cocoa  imported  annually  into  the  United  Kingdom 
is  about  500,000Z.  The  quantity  now  received  here  ranges  between 
18,000,000  and  19,000,000  lbs.,  one-half  of  which  is  kept  for  use  in 
Great  Britain. 

The  following  gives  the  quantity  of  cocoa  annually  retained  for 
consumption  in  the  United  Kingdom,  and  the  average  consumption 
per  head  of  the  population  : 


Year. 


Lbs. 


Lb. 


Year. 


1840 

2,041,678 

1841 

1,928,847 

1842 

2,246,569 

1843 

2,547,934 

1844 

2,589,977 

1845 

2,579,497 

1846 

2,951,206 

1847 

3,079,198 

008 

1848 

0-07 

1849 

0-08 

1850 

009 

1851 

0-09 

1852 

J   009 

1853 

1   Oil 

1854 

Oil 

■ 

1855 

LbB. 

Lb. 

2,919,591 

010 

3,206,746 
3,080,641 

1   012 
Oil 

2,978,344 
3,328,527 

Oil 
012 

3,997,198 
4,452,529 
4,383,023 

015 
016 
016 

T-r, 

Ll». 

Lb. 

Y«f, 

Ub. 

.. 

IftMJ 

3,034.135 

013 

1808 

4,053.133 

014 

1857 

2,f!47.470 

0-09 

1867 

4, 228.. 554 

014 

1858 

2,860,031 

010 

1868 

5,115,943 

0-17 

1S59 

3.013,859 

Oil 

1869 

5,701.880 

019 

IS60 

3,!!30,978 

Oil 

1870 

6,153,981 

0-20 

18(il 

3,407,672 

0'12    1 

1871 

7. 25a, 035 

023 

lWi2 

3,622,433 

012 

1872 

7.791.763 

0'24 

1863 

3.712,231 

013 

1873 

8.284,200 

0-20 

iset 

3,862.273 

013 

1874 

8,854.690 

0-27 

1865 

3,820,425 

013 

1875 

9,957, GIO 

0-30 

CuHure  tn  Trmidad. — The  distanoe  at  which  the  treee  should 
itand  apart  will  be  modified  to  some  extent  by  the  altitnde  at  which 
thej  grow,  and  by  the  different  habit  of  growth  or  the  different 
yarietiee — the  trees  nsnallf  being  smaller  ana  of  more  compact  habit 
aa  altitnde  increaaes,  some  varieties  have  an  erect,  and  some  a  epread- 
icg  habit— but  it  will  range  £rom  ten  to  thirty  feet. 

The  firet  pmniiig  ehoold  consist  of  removing  all  weaker  branches 
which  happen  to  crMs  each  other  closely,  and  the  brancblets  (smaller 
branches)  to  snch  an  extent  as  to  leave  the  principal  branches  free  of 
each  other,  and  as  much  as  possible,  radiating  regularly  from  the 
centre  of  the  tree. 

The  smaller  of  the  principal  branches  shonld  also  be  removed 
where  they  ate  crowded ;  and  in  larger  trees,  all  brancbes  which 
have  a  downward  tendency,  so  that  a  regolar  canopy  of  branch  and 
foliage  may  be  formed  overhead,  supported  on  fruitful  colnmn-like 

The  growth  of  every  tree  over  four  or  five  years  old  will  be  at 
least  two  feet  in  the  spread  all  round  in  one  year,  until  the  fnll 
dimenaions  are  reached. 

The  best  months  for  pruning  in  the  West  Indies  are  March  and 
April,  but  pmning  of  large  brashes  may  be  done  in  August  and 
September,  should  the  branches  have  no  yonng  ^oit  to  sacrifice.  The 
model  form  of  a  cocoa  tree,  and  which  should  always  be  kept  in  view 
by  the  grower — either  with  r^ard  to  trees  to  be  renovated  or  young 
plants — ie  this ;  a  straight  single  stem  up  to  three  feet  &om  the  ground, 
and  dividing  into  two  or  three  as  it  grows  higher ;  each  of  these 
again  dividing  into  two  or  three  branches,  make  up  the  framework  or 
principal  branches  which  terminate  nnmcrously  in  thetcafy  brancblets 
regularly  disposed  into  a  weU-formed  head.  The  tree  uninterfered 
with  iimn  the  beginning  will  assume  to  itself  more  or  less  accurately 
this  mode  of  growth — termed  triohotomous  by  botanists — which  being 
innate  with  it,  the  model  is  of  very  easy  attainment,  and  ensures  the 
greatest  possible  production  of  fruit  in  the  least  possible  space. 

The  ooooB  tree  is  a  deep  rooter,  and  therefore  soils  of  the  second 
dasa,  and  those  of  the  valleys — especially  where  they  are  much 
broken— are  beat  aoited  to  it. 

Aspect  is  a  moat  important  consideration  in  the  culture  of  cocoa  in 
all  oountries,  and  it  doee  not  thrive  in  valleys  of  easterly  and  northerly 
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aspect.  In  Trinidad  tlie  qoalit j  of  tlio  produce  is  modified  by  yarioos 
modes  of  treatment  when  prepfured  for  tiie  market. 

The  best  quality  irrespective  of  treatment  is  produced  by  the 
(7riollo  cocoa  of  the  Spanish  inhabitants,  who  abnost  monopolize  this 
cultiyation,  and  it  is  getting  scarce.  The  pods  are  smaller  than  those 
of  the  better  varieties  of  other  kinds,  but  the  seeds  are  thicker, 
shorter,  and  almost  globular.  The  interior  of  the  seed  is  of  a  pale 
crimson,  toning  down  into  pink,  and  the  taste  slightly  bitter. 

The  Forastero  kinds  are  here  much  prized ;  there  is  the  Cundeamar 
of  two  kinds,  one  with  yellow,  the  other  with  red  pods.  The  former 
are  sooner  fit  for  drying ;  it  has  the  largest  seeds,  which  are  easily 
formcntod  and  prepared.  They  are  of  a  pale  crimson,  approaching 
the  Criollo. 

The  Amelonado  com^s  next,  and  then  the  Calabacillo,  which  is  the 
lowest  kind;  its  seeds  are  small  and  very  bitter,  and  the  crimson 
pigment  is  so  dark  that  it  is  very  easily  distinguished  from  the  other 
varieties  by  tliis  mark  alone. 

The  fruit  after  being  picked  is  either  left  under  the  trees  in  large 
heaps  unopened,  or  opened  at  once  and  brought  to  the  fermenting  and 
drying  houses.  In  ihe  former  case  a  sort  of  fermentation  begins  in 
the  fruit,  and  some  planters  consider  it  a  good  process.  The  pulp  sur- 
rounding the  seeds  contains  abundance  of  saccharine,  which  causes  or 
rather  feeds  the  fermentation.  In  many  establishments  the  seeds  are 
fermented  in  barrels,  in  others  they  are  merely  heaped  in  a  close 
room.  According  to  the  quantity  of  seeds  the  planter  wishes  to 
obtain,  and  according  to  the  quality  of  the  seed,  this  fermentation 
is  continued  from  three  to  ten  days.  The  best  Forastero  cocoas 
require  less  time  than  the  other  qualities,  but' more  than  the  Criollo, 
which  completes  the  process  in  three  days. 

The  influence  of  the  fermentation  is  twofold ;  first  it  destroys  the 
pulp,  which  surrounds  the  seeds  and  the  saccharine  matter,  which  would 
interfere  with  the  drying  process ;  and,  further,  it  produces  a  sort  of 
sweetness  and  flavour  in  the  seed,  accompanied  by  a  change  from  violet 
to  brownish-red  or  cinnamon  colour.  Some  hold  that  fermentation 
lessens  the  bitterness  of  the  berry,  but  on  this  point  doubts  are  admis- 
sible. Cocoa  must  of  course  be  fermented  to  prepare  it  for  drying, 
but  the  process  is  attended  with  some  risk  in  wet  weather,  when  the 
berries  are  prone  to  blister. 

Not  very  many  years  ago  fine  red  cocoa,  that  is  cocoa  having  a 
very  clear  skin  of  a  reddish  colour,  fetched  the  highest  price  in  the 
English  market,  and  no  attention  was  paid  to  the  flavour  of  the  kernel. 
The  opinions  of  buyers  have  since  changed,  and  the  samples  that  now 
fetch  the  highest  prices  are  all  highly  fermented.  Red  cocoa  is, 
however,  still  in  favour,  probably  on  account  of  the  small  percentage 
the  manufacturer  loses  when  the  berry  is  clean.  Trinidad  manufac- 
turers and  consumers  prefer  the  light-brown  kernel,  irrespective  of  the 
colour  of  the  skin.  The  substance  of  the  kernel  itself  is  not  changed 
by  fermentation  ;  the  starch  is  left  intact,  and  suffers  no  loss  in 
weight.  A  great  deal  depends  upon  the  weather  for  curing  the  cocoa 
for  shipment. 

The  Criollo  red-skinned  cocoa,  abundant  in  Caracas,  requires  but 
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little  fermentation,  as  it  is  naturally  of  a  mnch  finer  flavour,  but  its 
produce  is  small,  and  the  tree  is  said  to  bo  a  slow  bearer,  and  easily 
destroyed  by  disease  or  bad  weather.* 

So  many  new  cocoa  walks  have  been  planted,  and  small  established 
ones  enlarged  in  the  last  three  or  four  years,  that  the  supply  in  a  year 
or  two  should  much  more  than  balance  the  falling  off  in  exhausted 
plantations.  A  considerable  amount  of  good  fresh  land  has  of  late 
been  taken  up  for,  and  laid  down  in,  cocoa  in  the  country  south  of  and 
between  Arima  and  the  East  coast — sufficient  to  enable  planters  to 
keep  pace  with  the  increasing  consumption  at  home.  They  are  com- 
mencing to  plant  the  cocoa  tree  in  the  East  Indies,  but  it  will  be 
some  years  before  a  crop  is  reaped,  and  whateyer  is  gathered  will, 
for  many  years,  suffice  only  for  eastern  consumption,  including  that 
of  Australia.  Jamaica  is  talking  of  reviving  her  long-abandoned 
cacao  cultivation,  and  Dominica  will  do  well  to  follow  her  example, 
having  rich  soil  in  sheltered  dells,  well  adapted,  to  all  appearance,  to 
favour  this  delicate  plant.  But  the  islands  to  the  north  of  Trinidad 
must  take  into  their  calculation  a  risk  from  which  that  island  and 
Grenada  are  almost  free — that  of  hurricane  blasts.  The  quality  of 
Trinidad  cacao  maintains  its  reputation*  We  hear  of  extensive  irriga- 
tion improvements  on  Mr.  Needham's  fine  property  at  the  head  of 
Santa  Cruz,  well  known  as  San  Antonio. 

Exports  jfrom  Trinidad, — In  Trinidad  cocoa  is  the  second  great 
staple  of  production,  and  although  the  annual  crop  necessarily 
fluctuates,  according  to  weather  and  favourable  seasons,  yet  it  will  be 
seen  the  shipments  have  doubled  in  the  last  quarter  of  a  century. 
The  following  figures  give  the  annual  export  crops : 


Lba. 

1851  5,662.437 

1852  6, 823, 61*6 

1853  4,904.719 

1854  3,379,159 

1855  4,547,060 

1856  4,575.000 

1857  ..   ..   ..  4,942. COO 

1858 5,403.600 

1859  5,893,400 

1860  4,135.921 

1861  6.530,906 

1862  3,849,223 


Lbs. 

1863  7,484,941 

1864  5.090,017 

1865  6.760,287 

1866  5,991,673 

1867  8,016.237 

1868  7.614,947 

18G9  6,3:J9,022 

1870  7,470.028 

1871  6,422,038 

1872  7.182.404 

1873  9,238.141 

1874  11.191.431 


Taking  decennial  periods  the  shipments  have  been  as  follows : 


Lbs. 

1821     1.214,093 

1831     1.888,852 

1841     2,493,302 


Lbs. 

1851     5,552,437 

1861     6,530,906 

1871     6.422,038 


There  is  a  singular  discrepancy  between  the  returns  of  shipments, 
as  published  by  the  Colonial  Office,  which  I  have  given  above  in  detail 
from  the  twelfth  number  of  the  '  Statistical  Abstract  for  the  several 
Colonial  Possessions,'  and  those  published  in  tho  island  papers,  for 

•  The  Ute  Mr.  Herman  Crngcr,  Colonial  botanist,  in  the  Trinidad  Catalogue  of 
Products  shown  at  the  London  International  £xhibition,  1862. 
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instance,  the  '  Trinidad  Standard '  gives  the  shipments  for  the  last  few 
years  as  follows : 

LU. 
18G9 6,269,920 


1870 6,862,600 

1871 6,447.380 


LlM. 

1872 7,019.160 

1873 7.695,520 

1874 10,342,206 


And  states  that  the  crop  shipped  in  1861,  8,472,302  lbs.,  was  not 
far  short  of  double  the  preceding  ten  years'  average,  doable  the  ship- 
ment of  the  year  next  following,  and  that  the  average  of  the  ten 
years,  1862-71,  was  about  6,357,400  lbs. 

The  season  begins  in  October,  and  if  the  shipments  were  noted  from 
the  first  of  that  month  instead  of  the  1st  January  we  should  have  a 
truer  statement  of  the  relative  crops. 

The  exports  in  the  years,  ending  September  80,  have  been,  in  1872, 
7,062,320;  1873,  7,484,620;  1874,  9,794,220;  1875,  6,130,306. 
There  is  little  doubt  the  unusual  quantity  exported  in  1874  was  made 
up,  to  some  degree,  of  cocoa  sent  from  Grenada  for  reshipment,  and 
which  it  is  to  be  feared  went  home  as  Trinidad  produce,  lowering  the 
character  of  the  ordinary  cocoas  of  that  island.  Cocoa  is  prepared  in 
two  di£Ferent  ways,  according  to  the  market  for  which  it  is  intended. 
If  for  Europe,  the  seeds  are  covered  with  dry  leaves  and  a  light  layer 
of  earth,  and  left  for  six  or  eight  days  to  ferment.  Treated  thus  they 
lose  much  water,  and  their  very  bitter  and  astringent  principle.  The 
seeds  become  lighter,  of  an  agreeable  and  mild  flavour,  are  of  a  hand- 
some cinnamon  colour,  and  the  husk  or  envelope  separates  easily 
from  the  bean  by  a  slight  pressure  between  the  fingers.  It  is  in  this 
condition  that  the  seeds  are  most  sought  after,  and  make  the  best 
chocolate.  To  England,  where  cocoa  is  principally  consumed  in 
infusion,  it  is  sent  without  any  preparation.  The  seeds  are  then  of  a 
red  colour,  their  envelope  is  clean,  smooth,  adhering  to  the  interior 
almond,  which  is  of  a  purple  colour,  with  an  astringent  and  bitter 
flavour.  In  this  condition  it  is  quite  unfit  to  be  manufactured  into 
chocolate.  According  to  Mr.  H.  Prestoe,  colonial  botanist,  the  chief 
object  in  claying  the  beans  is  to  preserve  them,  but  in  the  French 
market  there  is  a  decided  preference  for  clayed  kinds,  without  appa- 
rently much  regard  being  paid  to  the  quality  of  the  interior.  The 
qualities  characteristic  of  the  best  cocoas  are  these :  A  clean  reddish- 
brown  or  "  chocolate  "  coloured  interior.  Dryness,  so  as  to  render  the 
bean  crisp  all  through,  and  the  "  nibs  "  or  plates  of  the  kernel  readily 
separable  from  each  other,  and  from  the  shell  or  skin.  The  colour  of 
the  "  nibs  "  outside  is  a  dull  purplish,  slightly  brown.  The  fracture 
presents  a  fine  glaucous  purple-brown.  Chewed,  the  nibs  reduce  and 
dissolve  in  the  mouth  readily,  and  the  flavour  is  a  fine  full  chocolate, 
slightly  warm  and  astringent.  The  consistence  is  much  like  that  of 
finely-prepared  dessert  "  ground  nuts."  There  should  be  no  trace  of 
mildew.  The  process  of  fermenting  consists  in  collecting  the  seeds, 
when  taken  from  the  husks  or  pods,  into  barrels  or  troughs,  or  into 
heaps,  nicely  covered  with  plantain  leaves  or  sacks,  within  the  curing 
house  for  two,  three,  or  four  days;  the  house,  meantime,  is  kept 
closed. 

The  first  object  in  fermenting  is  to  reduce  the  mucous  covering  of 
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the  seeds,  and  the  second  is  to  tone  the  colour  of  the  kernel  to  a  fine 
purple-brown.  On  being  removed  from  the  fermenting  process,  the 
beans  are  well  mbbed  with  a  small  quantity  of  a  fine  red  earth,  and 
then  spread  out  evenly  to  dry.  The  beans  have  to  be  frequently 
stirred  about  in  drying,  but  a  very  hot  sun  is  avoided  during  this  part 
of  the  operation.  The  whole  process  is  very  simple,  but  it  requires 
considerable  practice  to  produce  the  desired  effect  of  the  fermentation 
with  nicety.  The  drying  or  curing  house  consists  of  a  strongly-built 
span  roo^  fixed  with  wheels  running  on  iron  rails,  laid  along  a  stout 
framework,  which  supports  a  strong  platform  underneath,  and  upon 
which  the  beans  are  manipulated  and  dried.  The  gathering  of  the 
cacao  pods  is  accomplished  by  means  of  an  instrument  called  a  "  cacao 
hook,*'  and  upon  the  proper  use  of  which  the  goodness  of  the  future 
crop  very  largely  dependjs.  It  is  most  essential  that  in  removing  the 
pod  by  a  clean  cut  through  its  stem,  its  base  or  the  part  of  the  stem 
or  branch  from  which  it  proceeds,  be  not  cut  also ;  as  at  that  point 
other  flowers  and  fruits  develop,  and  therefore  it  should  not  be 
damaged.  The  pods  of  the  cacao  being  very  persistent,  to  remove 
them  by  pulling  is  not  only  laborious,  but  it  tears  the  fruitful  portion 
of  the  bark  situated  immediately  at  its  base,  and  thus  prevents  fruit- 
fulness. 

Other  West  Indian  Islands.  —  In  1649  only  one  cocoa  tree  was 
known  in  the  Windward  Islands,  planted  for  curiosity  in  the  garden 
of  an  Englishman  at  8t.  Croix.  In  1655  the  native  Caribs  showed 
to  M.  du  Parquet  trees  of  the  cocoa  growing^ wild  in  the  woods  of 
Martinique.  A  Jew,  named  Benjamin,  first  began  to  cultivate  the 
trees ;  but  it  was  not  till  about  twenty-five  years  after  that  any  great 
progress  was  made  with  the  culture. 

The  cultivation  of  cocoa  in  Dominica,  although  long  established, 
dating  from  some  thirty  years  back,  is  yet  in  its  infancy  as  regards 
proper  and  systematic  culture. 

The  trees  have  been  planted  so  close,  from  two  to  four  feet,  that, 
being  overcrowded  to  excess,  they  are  killing  each  other  in  the 
struggle  for  light  and  air  before  they  are  large  enough  to  bear  fruit. 
There  does  not  appear  to  have  been  any  attempt  at  thinning  or 
pruning,  or  clearing  the  ground,  since  they  were  planted.  In  1838, 
2354  lbs.  of  cocoa  were  exported ;  in  1842  it  had  risen  to  19,264  lbs. 
It  then  fluctuated  between  30,000  and  100,000  lbs. ;  and  the  shipments 
in  the  last  few  years  have  been  as  follows : 


Lbs. 

1869     225,422 

1870     135.439 

1871     203,433 


Lb0. 

1872     204,773 

1873     186,688 

1874     189,782 


This  is  wholly  shipped  to  Martinique  and  Barbados,  either  for 
partial  consumption  in  those  places,  or  for  shipment  to  England, 
France,  or  America.  The  process  of  preparing  the  cacao  beans  for 
the  market  by  fermentation,  and  subsequent  claying,  seehis  scarcely 
to  have  been  heard  of  in  Dominica ;  but  it  should  be  known  by  all 
growers  that  this  process,  properly  performed,  raises  the  value  of  the 
article  from  20  to  80  per  cent. 
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In  St.  Lncia  there  are  about  480  acres  under  ooltnre  with  ooooa ; 
and  tho  following  statistics .  show  that  the  exports  are  almost  star 
tionary: 


Lbt. 

1839  75.952 

1849  104,912 

1859  198,567 

1864  221.759 

1865  289.097 

1866  192,885 

1867  286.170 


Lbs. 

1868     258.799 

1869     271,968 

1870     257,543 

1871     

1872 246,811 

1873     280,473 

1874     255,614 


In  Grenada  there  are  at  least  4000  acres  planted  with  ooooa. 
Tho  shipments  were,  in 


Cwta. 

1864     9.462 

1868     14,861 


Owls. 

1869     17.718 

1870     21.602 


Tho  export  duty  on  cocoa  in  the  West  India  Islands  is  as  follows : 

s.  d. 

Trinidad 0  11}porcwt 

Grenada 0    6 

St.  Vincent      0    8 

Dominica         1     1} 


»> 


In  Jamaica  some  little  attention  is  again  being  directed  to  cocoa 
culture.  1023  cwts.  were  shipped  in  1872,  and  451  cwts.  in  1874 ; 
there  being  40  acres  under  culture  with  it. 

The  culture  of  cocoa,  which  had  long  been  neglected  in  Guadaloupe 
and  its  dependencies,  is  again  coming  into  fiAyour.  The  plantations 
are  formed  from  plants  imported  direct  from  Caracas.  The  quantity 
exported  from  Guadaloupe  in  1872  was  206,000  lbs. 

In  1727,  owing  to  some  disease,  the  whole  of  the  cocoa  trees 
perished  in  Martinique;  the  inhabitants,  half  ruined,  after  having 
tried  seyeral  remedies,  resolved  at  last  to  plant  coffee.  Of  late  years 
the  cultivation  of  cocoa  has  howeyer  been  resumed,  and  greatly 
extended  in  Martinique,  and  the  quality  is  much  esteemed.  In  1872, 
686,000  lbs.  were  shipped. 

The  land  under  culture  and  the  production  of  ooooa  in  the  four 
French  colonies  in  1870  were  as  follows : 


nectarei  of 
2i  Acres. 


Kilogrammes  of 
2^  lbs. 


Martinique    . . 
Guadaloupe  .. 
French  Guiana 
Reunion 


628 

262,300 

463 

125,131 

255 

54,556 

21 

3,750 

1,307 


445,737 


The  value  of  the  cocoa  received  in  F)rance  in  1870  from  her 
colonies  is  given  at  16,000Z.  only. 

The  cocoa  of  French  Quiana,  dried  in  the  sun  or  by  a  cuiv 
rout  of  air,  presents  unctuous  qiuilities,  which  render  it  sought  for 
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io  mix  with  the  i>erfiimed  but  drier  kinds  grown  in  Caracas.  The 
export  in  1874,  from  French  Guiana,  was  bat  66,000  lb&,  and  there 
are  231  hectares  under  coltnre,  which  is  little  more  than  the  produce 
in  1836  £rom  197  hectares,  when  65,400  lbs.  were  shipped. 

A  Htile  cocoa  is  grown  in  the  Mauritius.  Some  small  quantity  is 
still  produced  in  Beunion,  of  a  good  quality,  the  Caracas  sort.  Cocoa 
used  to  be  grown  in  the  island  in  connection  with  cofifee. 

Production  in  Venezuekb* — Venezuelan,  or,  as  it  is  generally  termed, 
Caracas  cocoa,  has  ever  been  considered  the  best  of  all  that  is  pro- 
duced upon  the  American  soil ;  although  it  was  from  Mexico  that  the 
bean  was  first  imported  into  Spain,  largo  quantities  of  it  were 
subsequently  exported  from  the  Venezuelan  port  of  Maracaibo  to  the 
Mexican  port  of  Vera  Cruz.  The  cocoa  tree  flourishes  best  when 
planted  in  a  damp,  level  soil,  and  begins  to  produce  fruit  when  about 
five  or  six  years  old,  its  yield  being  usually  about  one  pound  at  that 
age;  it  does  not,  however,  attain  its  full  bearing  capability  until  it 
has  attained  its  eighth  year,  at  least  in  the  neighbourhood  of  the  sea 
coast;  and  in  some  places,  such  as  the  Guique  districts  upon  the 
Lake  of  Valencia,  in  the  neighbouring  province  of  Carabobo,  it  does 
not  attain  its  full  yielding  power  until  it  has  reached  its  ninth  year. 
Experienced  planters  residing  in  the  capital  (Caracas),  however,  state 
that,  with  proper  care,  it  may  bo  made  to  cover  the  expenses  of  its 
cultivation  firom  its  sixth  year. 

The  regular  periods  for  gathering  in  the  crops  are  in  June  and 
December,  denominated  the  ''crop  of  St.  John"  and  ''Christmas 
crop ; "  but  when  the  plants  have  attained  maturity,  the  gathering  of 
scattered  pods  is  carried  on  almost  daily. 

The  production  of  cocoa  has  not  only  greatly  diminished  in  Vene- 
zuela, owing  to  the  perpetual  civil  warfare  prevailing,  but  its  quality 
has  materialLy  deteriorated  owing  to  the  introduction  into  the  country 
of  seed,  commonly  termed  "  Trinitario,"  from  the  island  of  Trinidad, 
which,  although  infinitely  more  prolific  than  the  native  seed,  produces 
a  bean  somewhat  bitter  in  taste,  and  very  inferior,  as  regards  essential 
oil  and  richness  of  flavour,  to  that  produced  from  the  latter.  The 
difference  between  the  two  can  indeed  be  detected  at  once  by  the  most 
casual  observer,  and  the  scale  of  prices  at  once  confirms  it. 

Ineffectual  efforts  were  made  to  guard  against  the  deterioration  of 
the  native  cocoa,  enjoying  so  high  a  reputation  in  foreign  countries  by 
the  introduction  of  ^e  Trinidad  seed,  to  the  extent  of  a  proposition 
being  made  by  the  Minister  of  the  Interior  and  Justice  to  the  Con- 
gress, in  the  year  1860,  that  any  person  detected  in  introducing  the 
same  into  the  eastern  ports  of  the  Republic  in  constant  communication 
with  the  island  of  Trinidad  should  be  subjected  to  corporal  chastise- 
ment. 

Some  interesting  statistical  information  connected  with  the  culti- 
vation of  the  cocoa  tree  in  Venezuela  in  former  times  was  supplied 
by  a  Caracas  newspaper,  in  the  year  1838,  which  obtained  its 
data  on  the  subject  from  a  pamphlet,  also  published  there  in  the 
year  1765,  by  a  commercial  association  formed  in  the  Basque  Pro- 
vinoee  of  Spain,  under  the  name  of  the  Guipuzcuanian  Trading 
Ckimpaiiy,  ai^  which  states  that  the  export  of  cocoa  from  Venezuela 
during  thirty  years,  viz.  from  1701  to  1730  inclusive,  amounted  to 
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643,215  fanegos  (the  &nega  consisting  of  110  lbs.);  in  the  following 
eighteen  years  (np  to  1748)  to  869,247  fanegas;  and  in  the  fifteen 
years  following  (np  to  1754)  to  887,191  fimegas;  the  first  period 
giving  21,440,  the  second  48,291,  and  the  third  55,449  feoiegas  as  the 
annual  average ;  the  exportation  last  alluded  to  being  thus  divided : 

ToSpftin         508,721 

„  Canary  Islands         76,141 

„  Vera  Cruz         279,074 

„  Sun  Domingo,  Porto  Bico^  and  Havana  28,255 

887,191 

From  the  same  work,  it  appears  that  in  the  year  1728  the  Dutch 
sold  the  cocoa  which  they  imported  into  Spain  at  from  70  to  80  dollars 
per  &nega,  the  price  in  Caracas  at  that  period  being  from  7  to 
10  dollars ;  whilst  the  Guipuzcuanian  Trading  Company,  which  was 
established  in  the  same  year  (1728),  sold  their  cocoa  in  Spain  for 
from  45  to  50  dollars,  having,  after  the  war  of  1738,  lowered  the  price 
to  80  dollars,  which  was  the  highest  price  they  ever  paid  for  cocoa  in 
Caracas  up  to  the  year  1765.  In  the  year  1730  the  produce  of  the 
759  cocoa  estates,  which  then  existed  in  Venezuela,  was  calculated  at 
60,000  fanegas  annually ;  and  in  the  year  1765  it  was  computed  to 
have  attained  the  amount  of  130,000  fanogas  annually.  From  the 
year  1770  to  1774  the  Guipuzcuanian  Trading  Company  declared  its 
total  exports  of  cocoa  from  the  provinces  of  Caracas  and  Maracaibo 
to  Spain  amounted  to  179,156  femegas,  giving  a  yearly  average  of 
85,830  fanegas. 

Lizarruga,  a  respectable  Biscayan  planter  of  the  neighbourhood  of 
Caracas,  writing  in  the  year  1830,  on  behalf  of  the  agriculturists 
of  the  country,  estimated  the  former  annual  yield  of  cocoa  of  the 
whole  of  the  republic  of  Venezuela  at  about  150,000  fanegas,  which, 
at  the  medium  price  of  the  time,  20  dollars  per  fanega,  amounted 
in  value  to  3,000,000  dollars ;  but  at  the  date  of  his  writing  he  calcu- 
lated the  yield  at  but  75,000  fanegas.  M.  Mollien,  a  French  traveller 
in  Venezuela  during  the  years  1822-23,  states,  upon  the  authority  of 
a  report  sent  in  to  the  Spanish  Viceroy  Samana  by  Senor  Jove,  an 
enlightened  public  functionary,  the  approximate  amount  of  the  annual 
export  of  cocoa  from  the  Venezuelan  provinces  to  have  been,  during 
the  six  years  anterior  to  1810,  100,000  fanegas,  at  an  average  rate  (h 
20  doUars  per  fanega.  The  Trinitario  seed  is,  at  the  present  time, 
the  staple  of  cocoa  from  the  districts  of  Guiria,  Maturin,  Cardpano, 
and  down  the  eastward,  or  windward,  coast  as  £eu*  as  the  Bio  Chica ; 
but  the  native  or  genuine  ''Creole"  plant  is  still  cultivated  upon 
some  few  estates.  The  Trinitario  seed  is  also  sown  to  some  extent  in 
the  valleys  of  the  Tuy,  near  the  capital,  although  the  majority  of  the 
estates  there  are  sown  with  Creole  seed,  and  thus  good  cocoa  can  still 
be  procured  from  thence.  From  the  port  of  I^  Guayra,  running 
westward  towards  Puerto  Cabello,  and  particularly  at  Choroni,  Oca- 
mare,  Turiamo,  Patanemo,  and  Borburato,  lie  the  districts  where  the 
best  Venezuelaji  cocoa  is  now  produced ;  and  the  choicest  of  all  at  an 
estate  called  Chuao,  near  Choroni,  the  property  of  the  University  of 
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Caracas.  From  the  neighbourhood  of  San  Felipe,  the  capital  of  the 
state  of  Taracny,  a  very  superior  unmixed  cocoa  is  sent  to  Puerto 
Gabello,  to  the  amount,  including  a  small  quantity  from  Barquisi- 
meto,  of  about  4000  to  6000  fanegas  annually.  The  Trinidad  seed 
has,  since  1854,  been  introduced  into  Chichiriviche,  formerly  one  of 
the  finest  cocoa  districts  on  the  western  coast.  Many  cocoa  planta- 
tions were  damaged,  and  some  entirely  destroyed,  by  the  great 
drought  which  preyailed  in  the  country  in  the  year  1868-69. 

From  what  luis  been  above  stated,  it  will  be  seen  that  it 'is  from 
Gape  Codera  down  to  Puerto  Cabello,  following  the  coast-line,  that 
the  Caracas  cocoa  is  principally  cultivated ;  and  on  some  estates  on 
this  line,  where  the  Trinidad  seed  had  been  introduced,  it  has  fallen 
into  great  disrepute,  and  some  of  the  planters  even  import  the  red 
soil  of  Chroni,  in  order  to  impart  a  better  colouring  to  their  bean. 

I  am  indebted  for  the  following  obseryations  to  Mr.  Alderson,  an 
English  gentleman,  who  has  recently  returned  from  inspecting  his  cocoa 
estates,  situated  within  the  seaboard  tract  of  country  denominated 
the  *^  Valleys  of  Barlovento,"  extending  from  Capaya  and  Caucagua  to 
Bio  Chico,  the  population  of  which  region  is  put  down  at  20,000, 
all  blacks  with  the  exception  of  about  one  hundred  whites,  and  the 
inhabitants  all  Indian,  and  amounting  to  about  two  thousand,  of 
the  village  of  Capaya : 

^  In  the  almost  total  absence  of  statistical  information,"  says  Mr. 
Alderson,  ^'  it  is  difficult  to  say  what  these  valleys  produced  in  the 
year  1820,  which  may  be  called  the  last  of  the  War  of  Independence, 
when  Venezuela  remained  definitely  severed  from  the  mother  country ; 
but  it  may  be  safely  said  that,  at  the  close  of  those  ten  years  of 
devastation  and    destruction,  all    agriculture  was  virtually  extin- 
guished.    The  progress  of  reconstruction,  as  may  be  supposed,  would 
be  naturally  slow ;  and  I  think,  without  error,  it  may  be  stated  that  it 
was  not  until  1840  that  the  valleys  of  Barlovento  attained  their 
highest  degree  of  cultivation  and  prosperity,  continuing  to  yield  an 
average  crop  of  cocoa  of  from  30,000  to  40,000  fiwegas,  or  half  the  pro- 
duce of  the  whole  Bepublic,  until  the  year  1854.   In  the  spring  of  that 
year  agriculture  generally,  but  the  cultivation  of  cocoa  especially,  was 
all  at  once  checked,  and  for  some  time  deranged,  by  the  sudden  and 
unlooked  for  liberation  of  the  slaves.     The  sugar  planters  recovered 
from  this  blow  by  adopting  the  system  of  '  medianeros,'  that  is  to  say, 
the  labourer  cultivated  the  soil  in  the  character  of  partner  in  its  yield 
— a  system  that  can  scarcely  be  adopted  upon  cocoa  estates,  and  they,  in 
consequence,  sensibly  and  progressively  declined  till  1858,  when  the 
great  civil  war  of  the  Federation  broke  out.     When  that  bloody  and 
unhappy  struggle  terminated  in  1863,  the  havoc,  destruction,  and  un- 
avoidable neglect  had  been  so  excessive,  that  of  the  magnificent  cocoa 
estates  in  the  valleys  of  Barlovento,  which  had  been  one  of  the  chief 
seats  of  the  war,  scarcely  a  vestige  remained ;  and  I  have  no  hesita- 
tion in  saying  that  at  that  period  their  production  did  not  exceed 
5000  fanegas.    As  a  proof  that  I  do  not  exaggerate  the  combined 
effacts  of  the  sudden  emancipation  of  the  slaves  and  of  the  five  years* 
civil  war,  I  will  cite  one  or  two  examples  of  the  many  for  which  I  can 
penonally  vouch.    Three  of  the  finest  cocoa  estates  in  Barlovento 
belonged  to  Gkneral  Arizmendi,  Don  Antonio  Palacios,  and  my 
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father,  Mr.  John  Alderson.  The  two  former  wore  sitnated  in 
Caucagna,  and  each  one  yielded  an  average  yearly  crop  of  1000 
fanegas,  bat  are  now  abemdoned  by  their  owners,  and  rented  as 
nnciUtivated  lands  for  an  almost  nominal  sum  of  about  800  dollars 
(or  46Z.)  a  year.  My  father's  estate,  sitnated  in  Coriepe,  gave  from 
700  to  800  fanegas  a  year ;  at  present  it  produces  from  200  to  250 
fanegas ;  and  since  the  drought  of  1868-9,  considerably  less  even 
than  that ;  the  richness  of  the  soil  and  other  local  oircnmstanoes  pre- 
vented its  entire  destruction  and  abandonment,  such  as  happened  in 
Caucagna.  When  in  1868  peace  was  again  restored,  all  the  pastoral 
and  agricultural  inhabitants  of  the  country  devoted  themselves  imme- 
diately to  the  reparation  of  their  losses  with  the  determination  and 
energy  of  a  people  worthy  of  better  rulers.  Notwithstanding  that 
several  large  properties  continued  to  be  abandoned  by  their  owners 
from  various  causes,  the  remainder  began  gradually  to  progress, 
whilst  at  the  same  time  a  multitude  of  young  plantations  sprang 
up,  under  the  personal  exertions  of  an  equal  number  of  small  pro- 
prietors, many  of  them  formerly  slaves.  Industry  prospered,  and 
the  yield  of  several  sections  of  Bio  Chico,  Curiepe,  Tacarigua, 
Capaya,  and  Cancagua,  which  together  form  the  valleys  of  Barlo- 
vento,  had  probably  increased  from  5000,  which  they  yielded  in  1868, 
to  7000  or  8000  fanegas ;  and  gave  promise  of  attaining,  before  long, 
their  former  yield  and  prosperity,  when  the  terrible  drought  of  1868 
and  1869  again  threatened  the  cocoa  estates  with  extinction.  Portions 
of  many  estates  were  destroyed  by  fire,  and  many  thousands  com- 
pletely burnt  up  by  the  drought,  whilst  the  remainder  were  so 
debilitated  that  little  or  no  crop  could  be  expected  from  them  for  a 
few  years.  The  cocoa  estates  on  and  near  the  river  Tuy  were  an 
exception  to  the  general  ruin ;  so  much  so,  that  the  soil  being  rich 
and  humid  in  the  extreme,  the  drought  had  upon  them  the  efifect  of 
drainage,  and  their  crops  have  since  been  remarkably  abundant.  The 
introduction  of  Trinidad  seed  has,  doubtless,  had  a  bad  efifect  upon 
the  reputation  of  '  Caracas '  cocoa ;  but  the  conviction  that  is  daily 
gaining  ground  of  the  unadvisability  of  introducing  the  '  Trinitario ' 
on  the  one  hand,  and  on  the  other  the  great  improvement  that  takes 
place  in  the  bean  produced  from  the  seed  in  the  lapse  of  time,  lead 
me  to  conclude  that  the  period  is  not  far  distant  when  ^  Caracas ' 
cocoa  will  have  re-established  its  good  name." 

Seuor  Basilizo  Mayz,  a  gentleman  from  Cumana,  estimates  the 
product  of  cocoa  in  the  eastern  states  of  Cumand  and  Maturin  at 
40,000  fanegas,  and  40,000  more  for  the  rest  of  the  Republic,  or 
80,000  fanegas  altogether,  reckoning  home  consumption  as  well  as 
exportation.  He  distributes  and  classifies  the  eastern  crop  thus : 
Canipano,  Bio  Caribe,  principally  '*  Trinitario " ;  Taguaraparo, 
Trapa,  somewhat  less  "  Trinitario,"  average  selling  price  18  dollars 
per  fanega;  Guiria,  Sore,  the  greater  part  good  cocoa.  Maturin, 
mixed,  does  not  yield  much  ;  average  price,  86  dollars  per  fanega. 

Mr.  Brandt,  a  gentleman  formerly  deputed  by  the  Venezuelan 
Government  to  inspect  the  custom-houses  of  the  eastern  provinces  of 
the  Republic,  states  that  the  annual  exportation  of  cocoa  from  the 
port  of  Carnpano  alone  is  from  15,000  to  20,000  fanegas.   Mr.  Brandt 
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luiTing  been  unable  to  proceed  farther  in  his  inquiries,  owing  to  the 
opposition  be  experienced,  the  amount  of  export  from  the  three  other 
ports  in  question  is  unattainable. 

According  to  Senor  Mayz,  it  was  his  &iher  who,  whilst  residing  in 
Trinidad  as  a  patriot  refugee  in  1820,  first  sent  the  seed  of  the  cocoa 
from  that  island  to  the  mainland,  at  the  request  of  Greneral  Arizmendi, 
a  famous  Yenezaelan  general  of  the  War  of  Independence,  to  plant 
upon  his  estate  at  Caucagua ;  the  bean  produced  from  this  seed,  as 
before  stated,  is  bitter  to  the  taste,  but  the  plant  is  much  hardier, 
yielding  at  the  third  or  fourth  year,  and  giving  double  the  quantity 
of  the  Venezuelan  seed,  or  about  two  pounds  per  tree  annually. 

Senor  Maya  adds,  that  in  Trinidad  there  were  two  or  more  estates 
producing  good  cocoa  from  the  Venezuelan  seed,  planted  by  some  of 
the  Boyalist  families  from  the  mainland,  who  had  sought  a  refuge 
in  the  island;  and  it  is  thus  worthy  of  observation  that,  whilst  a 
Venezuelan  patriot  first  introduced  the  cocoa  seed  of  Trinidad  into 
his  country,  the  Venezuelan  seed  was  introduced  into  the  island  in 
question  by  persons  who  had  remained  faithful  to  the  Boyalist  cause. 

Don  Juan  Antonio  Guardia,  for  some  time  Minister  of  Finance  in 
this  Bepublic,  and  partner  in  the  house  of  Gutierrez  and  Guardia,  of 
La  Guayra,  one  of  the  principal  houses  for  the  consignment  of  cocoa 
at  that  port,  expressed  to  me  his  opinion  that  the  production  of 
cocoa  bais  remained  stationary  during  the  last  twenty  years;  the 
decrease  which  has  taken  place  in  the  valleys  of  Barlovento,  Tuy, 
and  on  the  coast  to  the  west  of  La  Guayra,  where  large  plantations 
have  been  lost,  being,  in  Senor  Guardia's  opinion,  compensated  by  the 
number  of  small  estates  that  have  sprung  up  of  late  years  in  Carii- 
pano,  Guiria,  and  Taguaparo.  Senor  Guardia  also  calculates  the 
yearly  crop  at  from  70,000  to  80,000  fanegas,  the  exportation  of 
which  he  distributes  as  follows : 

Fanegas. 

La  Onayra,  from 85,000  to  40,000 

PuertoCabello       12,000  „  15.000 

Maraoaibo       8,000  „    9,000 

Oonipaiio        15,000  „  16,000 

70.000  „  80.000 
This  cocoa  is  produced  in  the  following  districts : 

Fanegas. 

IjA  Ouatba. — Comprising  Barlovento,  from  Nayguatd  to 
Gabo  Unare,  composed  of  the  yalleys  of  Bio  Ghico, 
Taoarigua,  Guriepe,  and  Gapaya,  and  part  of  that  of 
Gaucagna,  gives 16,000 

80TAVEMTO.— rFrom  Gabo  Blanco  to  the  valley  of  Turlamo, 
where  the  finest  kind  of  cocoa  is  generally  produced, 
known  in  Europe  as  *^ Garacas  "        5,000 

Gabaoas. — Including  the  valleys  of  the  Tuy,  and  port  of 
Caucagua  and  Capaya        7.000 

CABt^PANO. — ^Partly  from  Ganipano,  Yaguaparo,  Guiria, 
andYiapa     9.000 

PusBTO  Cabello. — ^From  San  Felipe,  Giiigue,  and  Bar- 
quisimeto       3,000 

^/-l  40,000 
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The  15,000  fanegas,  classified  as  Puerto  Cabello,  oome  from  Bar- 
quisimeto,  San  Felipe,  Qiiigtie,  and  from  some  places  on  the  coast  of 
Core.  Tho  9000  fanegas,  classified  as  Maracaibo,  belong  to  Merida, 
Trujillo,  and  Ciicata;  and  the  16,000,  exported  from  Cardpano, 
belong  to  various  districts  along  the  coast  of  Giiiria,  Taguaparo,  and 
within  the  Gulf  of  Paria.  About  a  third  part  of  the  product  of  these 
districts  is  embarked  from  the  port  of  La  Guayra. 

The  introduction  of  the  Trinidad  seed  has  been  very  injurious  to 
the  credit  of  the  Venezuelan  cocoa,  formerly  so  highly  esteemed,  and, 
as  before  stated,  the  difiference  is  very  palpable;  the  Creole  bean 
being  soft,  triangular  (having  three  sides),  agreeable  to  the  taste, 
and  oily  ;  whereas  the  '*  Trinitario  "  is  hard,  with  two  sides,  dry,  and 
bitter.  The  di£Ference  between  them  depends  in  some  degree  upon 
the  soil,  and  its  efifect  upon  the  reproduction  of  the  seed. 

In  Trinidad,  the  high  cultivation  bestowed  upon  the  native  seed 
has  improved  its  original  nature ;  and  in  the  Gulf  of  Paria,  and  other 
places  where  it  has  been  cultivated  for  many  years,  it  has  improved 
so  as  to  be  almost  equal  to  the  "Oreole"  or  Venezuelan  cocoa,  a 
result  owing  entirely  to  the  superior  quality  of  the  land,  and  the 
improvement  of  the  seed  from  the  lapse  of  time,  the  cultivation 
being  of  the  most  simple  description. 

Senor  J.  B.  Medina,  one  of  the  principal  cocoa  planters  of  Ocumare 
(on  the  coast  between  La  Guayra  and  Puerto  Cabello),  a  locality  which 
produces  the  greatest  quantity  of  the  best  cocoa,  stat^  the  production 
of  that  district  in  1870  to  be  6400  fanegas,  distributed  thus : 

F&nogas. 

Puerto  La  Cruz,  Sepe,  and  ChicLiriviche        . .      . .  300 

Chuao 500 

Choroni 1000 

Cuyagu 400 

Cata        GOO 

Ocumare        1500 

Turiamo         GOO 

Patauemo      500 

Borburata      500 

San  Estevan,  Goaiguazn,  Moron,  and  Alpargaton  . .  500 


6400 


This  product,  Seuor  Medina  thought,  woiild  be  doubled  in  the  course 
of  five  or  six  years,  when  the  new  plantations  began  to  bear,  and 
remarks  that  although  very  little  of  the  Trinidad  seed  had  been 
introduced  into  the  district  referred  to,  that  little  would  soon  dis- 
appear, the  planters  having  become  convinced  that  although  the 
yield  is  much  greater  it  does  not  compensate  for  the  higher  prices 
obtained  for  the  true  "  Creole  cocoa,"  and  in  some  ports  of  the 
district  in  question  the  Trinidad  plants  are  being  uprooted.  The 
accompanying  table  of  exports  hoB^B  out  Senor  Guardia's  estimate  of 
production,  if  15,000  fanegas  be  taken  as  the  amount  of  home  con- 
sumption, inasmuch  as  in  twenty-five  years  (twenty-four  averaged) 
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once  only  have  the  former  equalled,  and  once  only  exceeded,  his 
maTJiTniin  of  the  yearly  crops— 80,000  fEuiegas. 

per  Annum. 
Fanegas. 

1831  to  18H6  (five  years)  averaged        50,124 

1836  „  1841      ditto  „  64.570 

1841  „  1846      ditto  „  80,752 

1846  „  1851      ditto  „  64,709 

1851  ^  1855  (four  jeaxB)     „  83,756 

1859  „  1860  (one  year) 65,220 

I^  then,  the  first  twenty  years  represent  those  of  large,  or  the  largest, 
yield  and  export,  and  the  four  following  (1861  to  1865)  a  peric^  of 
increased  production  and  export,  checked  by  the  years  of  disorder  and 
warflEure  from  1866-7  to  1868,  the  shipments  of  1869-60  might  be 
taken  as  a  fair  standard,  against  which  Sefior  Gnardia's  will  not  hold 
out,  except  under  the  supposition  referred  to  regarding  home  con- 
sumption ;  anyhow,  however,  one  cannot  but  arrive  at  the  conclusion 
that  Venezuela,  with  respect  to  cocoa,  one  of  its  richest  and  most 
valuable  productions,  has  actually  fallen  from  the  point  it  had 
attained  just  one  century  ago  under  the  Guipuzcuanian  Company. 
This  Company  shipped  in  1770,  from  the  then  province  of  Caracas, 
not  including  Cuman4  and  other  eastern  .districts,  41,997  fanegas, 
whereas  the  whole  of  Venezuela,  it  is  calculated,  will  not  this  year 
(1870)  produce  more  than  from  36,000  to  40,000  fanegas,  at  an  average 
price  of  dl-|^  dollars  per  femega,  the  crop  being  but  a  conjectuial 
one  of  mixed,  good  and  inferior  cocoa,  against  an  actual,  positive 
export,  all  of  the  pure,  excellent  quality  that,  at  the  time  referred  to, 
ruled  the  markets  of  Spain.* 
The  following  have  been  the  shipments  of  cocoa  from  Venezuela : 


Lbt. 

Lbs. 

In  1855  .. 

..  4.791,856 

In  1857   .. 

..  4,809,007 

„  1856  .. 

..  4,078,713 

„  1876   .. 

..  6,961.703 

From  Puerto  Cabello,  in  1874,  605,000  lbs.  were  shipped  nearly 
all  to  the  continent  of  Europe. 

The  cocoa  is  largely  exported  to  Spain.  The  production  is  about 
1000  cwts.  a  year.  Venezuelan  cocoa  is  generally  dearer  than  other 
kinds,  and  is  in  great  request. 

The  first-quality  cocoa  (which  is  almost  entirely  absorbed  by  the 
Spanish  and  French  markets,  whilst  the  inferior  qualities  go  to 
Ihigland  and  Germany)  is  produced  almost  exclusively  in  the  coast 
disSricts,  being  thus  conmionly  termed  *'  cacao  de  la  costa  "  ;  the  seed 
within  the  pod,  of  a  rich  dark-brown  colour,  being  larger,  richer, 
and  of  a  more  oily  quality  than  that  produced  anywhere  inland; 
the  ^  cacao  mezelado,  or  mixed  cocoa,  is  that  grown  upon  estates 
where  such  of  the  original  first-class  ''criollo  cacao"  trees  as  may 
have  died  out,  have  been  replaced  by  others  raised  from  Trinidad 

*  Report  of  Mr.  Consul-General  C.  Middleton,  on  the  production  of  Cocoa  in  Vene- 
lueU,  September  1870. 
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Boed  ;  such  amalgamation  somewhat  depreoiates  the  quality  of  the 
produce,  notwithstanding  that  a  decided  improvement  in  the  quality 
of  the  Trinidad  seed  has  been  attained  in  some  districts,  owing  to  the 
favourable  nature  of  the  soil.  The  best  or  first  quality  was  fetching 
in  the  close  of  1875,  thirty-five  to  forty  venezolanos  (dollars)  per 
fanega  of  112  lbs. ;  the  second  quality  twenty  to  twenty-five  venezo- 
lanos the  fanega ;  and  the  third,  termed  "  Trinitario  "  (the  seed  having 
been  originally  brought  from  the  island  of  Trinidad),  only  sells  at 
from  twelve  to  eighteen  venezolanos  per  fiinega.  This  Trinidad  cocoa 
came  into  favour  some  years  ago  on  account  of  the  more  robust  nature 
and  greater  productiveness  of  the  plants,  but  is  now  universally  held 
to  be  of  an  inferior  quality.* 

An  old  black  letter  treatise  in  French,  which  I  have  in  my  posseo- 
sion,  contains  a  most  interesting  and  useful  description  of  the  cul- 
tivation, preparation,  and  uses  of  cocoa  in  the  Spanish  main.  Its 
title  is  '  Histoire  Naturelle  du  Cacao.'  Second  edition.  Published 
anonymously  at  Amsterdam,  1720. 

The  following  description  is  translated  frorii  an  account  furnished 
by  M.  P.  Madinier,  to  '  Des  Annales  de  T Agriculture  des  dolonies ' : 

The  tree  is  grown  in  almost  all  the  provinces  of  Venezuela,  but 
more  especially  in  those  of  Maracaibo,  Tachera,  Yarinas,  Taracuy, 
Carabobo,  Oumana,  and  Caracas ;  and  these  remarks  will  apply 
chiefly  to  this  last  province  and  to  the  estates  situate  on  the  eastern 
coast,  in  the  canton  of  Rio  Chico.  This  canton  is  watered  by  four 
navigable  rivers,  of  which  two,  the  Tuy  and  the  Rio  Chico, 
communicate  directly  with  the  sea,  and  facilitate  the  transport  of 
produce. 

The  land  is  in  general  well  suited  for  agriculture,  but  so  low  that 
it  is  exposed  to  inundations  with  any  considerable  rise  of  the 
rivers.  The  climate  is  at  the  same  time  very  humid  and  warm; 
the  thermometer  occasionally  marking  71^  Cent  The  vegetation  is  so 
vigorous  that  the  sugar-cane,  which  in  the  valley  of  Caracas  requires 
eighteen  months  to  ripen,  is  here  cut  after  ten  months,  and  attains 
occasionally  the  height  of  27  feet. 

The  system  of  irrigation  is  not  practised,  firstly  because  it  is  costly, 
and  secondly  because  the  lands  seem  to  retain  their  moisture  in  tho 
height  of  summer.  In  later  years  it  may  possibly  be  requisite,  but  at 
present  this  country  seems  to  possess  all  the  elements  necessary  for 
the  successful  culture  of  this  crop. 

When  commencing  a  cocoa  plantation,  the  first  step  is  necessarily 
the  clearing  and  preparation  of  the  ground.  This  is  genei-ally  done 
in  the  summer,  which  is  here  the  months  of  January,  February,  and 
March,  so  that  all  may  be  terminated  before  the  first  rains  of  winter 
commence,  in  April  and  May.  Rows  of  plantains  are  then  set  to  give 
shade  to  the  young  cocoa  trees  until  the  "  bucares  **  (species  of  Ery- 
thrina)  are  advanced  enough  to  form  shade  trees. 

The  plantains  are  set  at  stated  distances  so  as  not  to  crowd  the 
young  trees,  but  a  great  deal  in  this  depends  on  the  nature  of  the  soil 
and  the  species  of  cocoa  planted. 

•  Mr.  Middleton*8  Report  on  the  *Coinnierco  of  Venezuela,*  1875. 
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In  a  yirgin  soil,  where  the  tree  is  likely  to  attain  a  good  size  and  the 
*^  Creole  "  species  is  planted,  the  trees  are  placed  14  or  15  feet  apart, 
so  that  in  a  space  of  12^  feet  sqnare  there  would  be  one  at  each  angle 
of  the  sqnare.  This  distance  is  reduced  where  the  soil  is  poorer. 
Some  planters,  by  a  system  of  false  economy,  plant  their  trees  closer ; 
bnt  this  is  a  bad  system,  for  thongh  there  may  be  a  greater  number  of 
trees  to  the  acre,  Uie  production  and  yigonr  will  be  less  from  want  of 
air,  the  trees  will  shoot  up  thin  and  weak,  and  produce  less  fruit. 

The  species  known  as  Trinidad  cocoa  is  rather  larger  and  hardier, 
and  requires  more  room,  but  it  is  usually  planted  in  poor  or  im- 
poyerished  soils.  It  is  a  natiye  of  Trinidad,  or  of  Gampano,  a  province 
of  Cumana.  It  has  degenerated  much,  and  is  now  chiefly  distinguished 
from  the  Creole  cocoa  by  its  greater  resistance  to  atmospheric  changes, 
and  by  the  character  and  treatment  of  its  fruit. 

K  the  ground  is  to  be  planted  with  bananas,  as  soon  as  it  is  possible 
trenches  are  made  to  draw  off  the  water.  Nature  can  best  be  followed 
in  this  by  affording  feunlities  for  carrying  off  the  excess  of  water  arising 
fr^m  the  heavy  rains.  In  this  consists  the  principal  work  of  the 
planters  of  the  Rio  Choco,  and  it  entails  the  heaviest  expense,  because 
many  insist  that  there  should  be  a  trench  to  each  row  of  trees  to 
ensure  good  crops  and  the  healthy  durability  of  the  tree.  The  more 
it  is  intersected  with  channels  for  drainage  the  more  prosperous  will  a 
plantation  be. 

When  the  land  has  been  planted  with  its  rows  of  bananas,  and  fuiv 
nished  with  its  water  channels,  the  next  step  is  to  plant  young  trees 
of  bucare  {Erythrina  unibrosa  and  E,  velutina). 

The  cocoa  tree  requires  the  protective  shade  of  another  tree  to 
thrive,  and  the  younger  it  is  the  more  it  requires  shade,  hence  the 
banana  or  plantain  suffices  at  first,  but  the  bucare  protects  it  during 
its  after  life.  This  shade  tree  is  planted  either  by  suckers  or  seeds  in 
the  interval  between  every  three  cocoa  trees,  or  about  25  to  35  feet 
apart. 

At  the  same  time  that  the  operation  of  preparing  the  plantation  is 
going  on,  the  nurseries  or  seed-beds  of  young  plants  should  be  attended 
to,  so  that  they  may  be  ready  for  moving  when  about  eight  or  ten 
months  old.  The  work  of  transplanting  requires  great  care,  so  as 
to  have  a  ball  of  earth  round  it,  and  care  must  be  taken  not  to  injure 
the  roots,  for  if  these  are  damaged  the  plant  dies  off.  The  younger 
the  plants  are  transferred  the  better  they  succeed. 

It  is  better  to  form  a  plantation  from  seeds,  if  the  necessary  care 
can  be  given  to  the  young  growing  trees  without  too  much  expense. 
In  forming  seed-beds  the  finest  fruits  are  chosen  fully  ripe ;  they  are 
opened  with  care  so  as  not  to  injure  the  seeds,  which  are  set  a  foot 
apart  in  furrows  about  two  inches  deep,  and  slightly  sprinkled  over 
with  earth  and  then  covered  with  plaintain  leaves.  After  fifteen  days 
the  leaves  are  removed,  as  the  socmIs  will  have  sprouted.  From  this 
time  to  transplanting  all  the  care  necessary  is  to  keep  down  weeds, 
which  might  choke  the  young  plants. 

The  tree  requires  to  be  kept  free  from  weeds  and  ants,  which  are 
food  of  its  young  leaves,  and  boring  grubs,  which  attack  the  bark. 
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At  throe  years  the  trees  begin  to  flower,  and  a  year  after  they  pro- 
dace  some  fruit ;  but  it  is  not  till  seven  or  eight  years  that  it  gives 
any  good  crop.  The  age  of  fruiting  varies ;  in  the  interior  of  Central 
America,  it  is  about  eight  years ;  in  the  vale  of  Guapa,  seven ;  and 
.about  Equador  and  the  banks  of  the  Bio  Negro,  five  years. 

When  the  trees  begin  to  ripen  their  fruit  they  are  visited  every 
fortnight,  to  gather  the  pods  which  are  ripe  and  to  trim  the  tree  a 
little.  This  is  done  by  females  and  children.  The  women  detach 
the  fruit>pods  with  a  knife  or  chopper  mounted  on  a  long  stick,  and 
the  children  collect  and  carry  them  to  the  store,  where  the  seeds,  some 
twenty-five  to  thirty-three  in  each  fruit,  are  extracted.  The  fruit-pods 
•  are  of  different  forms  and  sizes,  some  nine  inches  or  more  in  length 
are  called  cows*  tongues,  others  shorter  and  rounder,  but  on  the  whole 
larger,  are  called  angolUcu:  these,  the  most  conmion,  are  a  reddish 
colour,  dark  or  light.  The  first  kind  are  considered  the  best, 
because  the  husk  is  thinner  and  the  fruit  contains  more  seeds.  It  is 
generally  a  light  red,  but  sometimes  white  at  first  and  turns  a  palish 
yellow  when  ripe. 

When  the  seeds  have  been  removed  from  the  pod  they  are  placed  in 
a  closed  storehouse,  in  order  that  the  viscous  pulp  may  be  separated. 
In  dry  weather  a  single  night  will  suffice  for  this,  but  in  wet 
weather  they  may  be  left  for  two  or  three  days  without  inconvenience. 
They  are  then  dned  in  the  open  air,  exposed  to  the  sun  in  a  courtyard 
or  on  drying  frames,  being  turned  about  from  time  to  time  with  a  rake. 
Eight  or  ten  hours  of  sun  is  generally  sufficient ;  when  this  cannot  be 
obtained  the  operation  is  repeated  on  the  following  day,  and  thoy  are 
housed  at  noon  when  the  sun  is  at  the  hottest.  They  are  left  in  the 
store  to  steam  or  ferment  for  a  day  or  two. 

If  the  cocoa  is  the  Trinidad  variety,  it  requires  four  days  or  more 
to  ferment,  when  it  assumes  the  odour,  colour,  and  taste,  of  Creole 
cocoa ;  otherwise  it  becomes  violot-tinged,  and  acquires  a  sharp  and 
bitter  flavour.  Some  growers  expose  the  seeds  on  large  sheets  to 
dry,  so  that  they  can  be  quickly  and  readily  housed  in  case  of  rain 
occurring.  When  properly  treated  and  dried  the  cocoa  assumes  in 
the  interior  a  blackish  tint,  or  somewhat  of  a  deep  brick  colour ;  its 
characteristic  aroma  is  well  developed;  the  taste  is  agreeable  and 
nnctuous ;  the  interior  of  the  seed  assumes  the  colour  of  the  Corinth 
raisin,  and  if  it  is  opened  with  the  nail  traces  of  the  fat  are  seen. 

This  kind  of  cocoa  was  that  formerly  so  much  caltivatcd  in  these 
provinces  and  considered  the  choicest,  being  esx)ecially  demanded 
of  the  planters  by  the  Guipuzcuanian  (Biscayan)  Company.  It  is  not 
exactly  the  kind  which  is  now  sought  after  by  shippers,  who  have  a 
prejudice  in. favour  of  red  cocoa  of  a  natural  or  artificial  colour. 
This  is  given  either  by  red  earth,  brickdust,  and  occasionally  by 
vermilion. 

Between  the  appearance  of  the  fruit  and  its  ripening  there  is  an 
interval  of  nine  months.  The  average  yield  of  a  tree  may  be  taken  to 
be  one  pound  of  cocoa,  although  some  assume  it  to  be  one  and  a  quarter 
pound.  In  a  rich  virgin  and  favourable  soil  the  tree  will  lost  thirty- 
five  or  forty  years,  in  poorer  soil  only  twenty  or  twenty-five. 
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The  exports  of  ooooa  from  Ecuador — whicli  is  the  largest  producing 
State — ^have  been  as  follows  : 


Cwts. 

1857 149,624 

1858 202,972 

1859 186,119 

1860 167,155 

1861 213,384 

1862 166,714 

1863 147,722 

1864 122,620 

1865 113,666 


Cwta. 

1866 247,602 

1867 201,278 

1868 

1869  ..      ..      ..  173,092 

1870 234,744 

1871 184,572 

1872 181,973 

1873 251,812 

1874 247,493 


Cocoa  besides  being  cnltivated  in  all  the  gardens  of  Mojobamba, 
the  eastern  territory  of  Peru  or  the  Montana,  grows  spontaneously, 
and  is  met  with  in  abundance  and  of  various  lands  in  the  woods  of 
the  proyince. 

Production  in  Brazil. — The  culture  of  cacao  was  first  begun  in  Bahia 
in  1780,  plants  being  brought  from  Para,  where  it  is  indigenous  to 
the  districts  of  Yidencia,  Camanu,  and  llheos.  Since  then  the 
culture  has  steadily  increased,  and  the  quantities  exported  have  been 

follows: 


1,788  arrobas  of  32  lbs. 
7,244 


n 


99 

»» 


1830  

1840  

1845 

lo4«7  •  •  •  •  .  • 

1855 

1856 

1857 

1858  

1860 

1870  !!     '.'.     \\  1,215,684  kUogs. 

1873  1,201,642     „ 


13,332 
20,261 
34,764 

7,362  bags. 

7,152 

8,465 

8,171 


» 
»> 
>» 
»> 
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largest  crop  for  twenty  years. 


»» 


The  total  shipments  of  cocoa  from  Brazil  were,  in  arrobas  of  32  lbs., 
follows : 


1841     139,249 

1851     262,670 


1861     270,974 

1863 313,152 


The  exports  since  are  given  in  kilos,  of  2^  lbs. : 


1868  3,884,427 

1869  2,801,970 

1870  2,858,018 


1871   3,181,471 

1872  3,181,471 


The  production  has  diminished  in  quantity,  but  increased  in  value. 
The  quantity  exported  is  subject  to  great  fluctuations  owing  to  the 
frequent  overflows  of  the  river  Amazon,  which  stops  the  gathering 
of  the  fruit. 

The  tree  is  indigenous  in  Para,  being  found  in  great  abundance  on 
the  banks  of  the  large  rivers  of  that  province,  and  from  Para  come 
fivoHsixths  of  the  exports  of  Brazil.  It  is,  besides,  grown  to  some 
extent  in  Bahia,  and  in  small  quantities  in  Maranhao  and  in  Bio 
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Janeiro ;  requiring  bnt  little  labour  and  capital,  it  is  well  worthy  of 
more  attention. 

The  modo  of  forming  a  plantation  in  Brazil  is  as  follows:  after 
haying  cleared  and  bnmed  off  the  suitable  land  near  the  bank  of  a 
river,  small  holes  are  made  in  the  ground  and  a  seed  placed  in  each ; 
in  order  to  keep  down  weeds  and  to  shelter  the  young  plants  from  the 
sun  and  winds,  bananas  (Mubo)  are  planted  throughout  the  grounds. 

At  the  end  of  throe  years  the  tree  is  well  grown  and  begins  to  pro- 
duce fruit.  These  are  ripe  about  June  and  December,  and  are  knocked 
off  the  trees  with  the  aid  of  long  forks.  They  are  then  piled  in.  heaps 
on  the  ground  or  under  shade,  and  allowed  to  ferment  for  three  or 
four  days,  after  which  they  are  cut  open  and  the  beans  or  seeds 
removed,  which  are  spread  on  the  ground  or  on  mats  to  dry.*  The 
tree  flourishes  well  on  the  banks  of  the  rivers  Madeiha  and  Salimoes. 
There  are  two  harvests  yearly,  the  first  in  December  and  January ; 
the  second,  which  is  the  most  abundant,  in  May  and  June.  The  tree, 
whether  in  its  wild  or  cultivated  state,  is  not  injured  by  the  over- 
flowing of  the  rivers,  even  when  the  trunk  is  deeply  submerged  during 
the  inundations.  In  the  provinces  of  Amazonas  and  Para  it  grows 
naturally  without  culture,  and  the  trees  produce  freely,  requiring  no 
care  except  the  collection  of  the  fruit,  which  in  those  localities  foim^ 
the  fortime  of  the  daughters  of  the  cultivators. 

Para, — In  the  ton  years  ending  1862  the  shipments  of  cocoa 
from  Para  amounted  to  2,094,119  arrobaa,  being  au  average  of  about 
6,700,000  lbs.  per  annum. 

Though  in  many  cases  carelessly  cultivated,  it  grows  for  the  most 
part  spontaneously.  The  tree  with  moderate  care  will  continue  to 
give  two  yearly  crops  for  fifty  or  sixty  years.  The  towns  in  this 
province  which  send  cocoa  for  shipment  to  the  capital  are  Cameta, 
Gurupa,  Obidos,  and  Santarem. 

The  exports  from  Para  were  in 

Arrobafl.  Anrobiut. 

1864     267,968       i       1867     866,838 

1866     94.966       i       1869     158,975 

nearly  all  goes  to  Franco. 

Besides  this  chocolate  the  Brazilians  prepare  another  sort  from  the 
fruit  of  the  cupuassu  (Deltonea  lactea).  This  is  limited  to  the  pro- 
vince of  Para  and  a  few  manufactories,  the  principal  of  which  are  in 
Belem,  the  capital. 

Culture  in  the  East, — The  experiments  on  the  cultivation  of  the 
cacao  tree  on  the  Neilghcrry  Hills  is  still  a  subject  of  attention  with 
the  Gk)vemment  of  India.  It  is  some  years  since  a  large  number  of 
the  young  trees  were  introduced  into  the  Budliar  Gardens,  and  their 
cultivation  was  so  far  a  success  that  about  four  years  ago  two  cases  of 
seedlings  from  the  gardens  were  sent  as  specimens  to  Calcutta.  The 
Government  recently  inquired  whether  seedlings  of  another  species 
would  not  be  acceptable,  and  a  case  of  the  new  variety  was  to  arrive 

♦  Scullv's  *  Drazil.* 
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by  one  of  the  ships  daily  expected  at  Calcutta,  it  being  the  desire 
of  the  Gk>yemmeDt  that  the  seedlings  should  be  planted  in  the  Badliar 
Gardens,  where  the  results  of  tiiie  first  experiment  had  been  so 
Sitis&ctoiy. 

The  cocoa  tree  was  introduced  into  Celebes  by  the  Spaniards  be- 
tween 1560  and  1570.  About  1500  piculs  were  produced  in  1854, 
and  since  then  the  production  has  greatly  increased ;  the  yield  there 
is  about  5  or  6  lbs.  per  tree. 

CnUwre  tn  the  Phuippinea. — The  cacao  tree  was  first  imported  into 
the  Philippines  £rom  Acapulco,  either,  according  to  Camarinos,  by  a 
pilot  called  Pedro  Brabo  de  Lagunas,  in  1670,  or,  according  to 
84mar,  by  some  Jesuits  during  Saloedos*  government,  between  1663 
and  1668.  Since  then  it  has  spread  over  the  greater  part  of  the 
island,  and  although  it  is  not  cultiyated  with  any  excessiye  care,  its 
fruit  is  of  an  excellent  quality.  This  cacao  of  Albay,  if  its  cheap- 
ness be  taken  into  consideration,  may  be  regarded  at  least  equal  to 
that  of  Caracas,  is  so  much  prized  in  Europe,  and  which,  on  account 
of  its  high  price,  is  generally  largely  mixed  with  inferior  kinds. 
The  bushes  are  usually  found  in  small  gardens  close  to  the  houses ; 
but  80  great  is  the  laziness  of  the  Indians  that  they  frequently 
allow  the  berries  to  decay,  although  the  native  cacao  sells  for  a 
higher  price  than  that  imported. 

At  Cebu  and  Negros  a  little  more  attention  is  paid  to  its  cultiva- 
tion ;  but  it  does  not  suffice  to  supply  the  wants  of  the  colony  which 
imports  the  deficiency  from  Temate  and  Mindanao.  The  best  cacao 
of  the  Philippines  is  produced  in. the  small  island  of  Maripipi,  which 
lies  to  the  north-west  of  Leyte ;  and  it  is  difficult  to  obtain,  tiie  entiro 
crop  generally  being  long  bespoke.  It  costs  about  one  dollar  per  litre 
(llf  pints),  whereas  the  Albdy  cacao  costs  from  two  to  two  and  a  half 
dollaro  per  ganta  (three  litres).  The  Indians  generally  cover  the 
kernels  just  as  they  are  beginning  to  sprout  with  a  little  earth,  and 
placing  them  in  a  spirally  rolled  leaf,  hang  them  up  beneath  the  roof 
of  their  dwellings  till  required  for  planting.  They  grow  very  rapidly, 
and  to  prevent  their  being  choked  by  weeds  are  planted  out  at  very 
short  distanoes.  This  method  of  treatment  is  probably  the  reason 
that  the  cacao  trees  in  the  Philippines  never  attain  a  greater  height 
than  eight  or  ten  feet,  while  in  their  native  soil  they  frequently  reach 
thirty,  and  sometimes  even  forty  feet.  The  tree  begins  to  bear  fruit 
in  its  third  or  fourth  year,  and  in  its  fifth  or  sixth  it  roaches  maturity, 
when  it  usually  yields  a  '*  ganta"  of  cacao,  which,  as  before  mentioned, 
is  worth  from  two  to  two  and  a  half  dollars,  and  always  finds  a  pur- 
chaser. 

The  profits  arising  from  a  large  plantation  would  therefore  be  con- 
siderable, yet  it  is  very  rare  to  meet  with  one.  The  great  obstacles  in 
the  way  of  large  plantations  are  the  heavy  storms  which  recur  almost 
regularly  every  year,  and  often  destroy  an  entire  plantation  in  a  single 
day.  In  1856  a  hurricane  visited  the  island  just  before  the  harvest, 
and  completely  tore  up  several  large  plantations  by  the  roots ;  tbeso 
catastrophes  naturally  caused  much  discouragement  to  the  culti- 
vators. 
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In  1727  a  hnrrioane  destroyed  at  a  single  blast  the  important  cacao 
plantations  of  Martinique,  which  had  been  created  by  long  years  of 
extraordinary  care.     The  same  thing  happened  at  Trinidad. 

Travellers  in  America  say  that  a  well-kept  cacao  plantation  is  a  very 
picturesqae  sight  In  the  Philippines,  howeyer,  or  at  any  rate  in  East 
Luzon,  the  closely-packed,  lifeless-looking,  moss-covered  trees  present 
a  dreary  spectacle.  Their  existence  is  a  brief  one.  Their  oval  leaves, 
sometimes  nearly  a  foot  long,  droop  singly  from  the  twigs,  and  form 
no  luxuriant  masses  of  foliage.  Their  blossoms  are  very  insignificant ; 
they  are  of  a  reddish  yellow,  no  larger  than  the  flowers  of  the  lime, 
and  grow  separately  on  long  weedy  stalks.  The  fruit  ripens  in  six . 
months.  When  it  is  matured  it  is  of  either  a  red  or  a  yellow  tint,  and 
is  somewhat  like  a  very  large,  rough  gherkin.  Only  two  varietiea 
appear  to  be  cultivated  in  the  Philippines,  although  eighteen  kinds 
are  spoken  of.* 

According  to  F.  Engel,  a  flourishing  cacao  plantation  requires  less 
outlay  and  trouble,  and  yields  more  profit  than  any  other  tropical 
plant ;  yet  its  harvests,  which  do  not  yield  anything  for  the  first  five 
or  six  years,  are  very  uncertain,  owing  to  the  numerous  insects  which 
attack  the  plants.  In  short,  cacao  plantations  are  only  suited  to  large 
capitalists,  or  to  very  snudl  cultivators  who  grow  the  trees  in  their 
own  gardens. 

GUAKANA. 

A  product,  allied  to  cocoa  in  some  respects,  may  be  incidentally 
mentioned  here,  made  from  the  seeds  of  a  Brazilian  plant,  and  highly 
esteemed  there,  although  it  has  not  appeared  much  in  European  com- 
merce. This  is  guarana,  the  product  of  a  tree,  the  PauUinia  aorbilis^ 
Mart.,  belonging  to  the  order  Sapindacece,  The  tree  grows  abundant 
in  the  province  of  Amazonas,  along  the  banks  of  the  Tapagos,  Bio 
Negro,  (Src,  as  well  as  in  Guiana  and  Venezuela.  The  genus  indeed  is 
a  largo  one,  and  it  is  probable  that  the  seeds  of  P.  Cupana  of  the 
Orinoco  and  many  other  species  are  used  for  a  like  purpose. 

It  is  manufactured  by  the  Muras,  Mondrucas,  and  other  tribes  of 
Indians.  The  fruit,  scarcely  as  large  as  a  walnut,  contains  five  or  six 
seeds ;  it  is  gathered  when  ripe,  and  roasted  intact.  The  seeds  are 
then  taken  out,  and,  after  being  pounded  between  stones  or  mallets, 
are  formed  into  a  thick  paste  with  water,  and  moulded  into  cakes, 
fanciful  shapes,  or  cylindrical  rolls,  something  like  a  large  sausage, 
and  then  finally  dried  in  the  sun  or  by  the  fire,  when  it  becomes 
extremely  solid  and  difficult  to  fracture.  In  this  form  it  will  keep 
good  for  any  length  of  time,  and  is  always  ready  when  required. 

Guarana  is  used  extensively  in  Brazil,  Guatemala,  Costa  Bica,  and 
other  parts  of  South  America,  as  a  nervous  stimulant  and  restorative. 
It  is  included  in  the  French  Pharmaceutical  Codex,  and  also  among 
the  non-officinal  substances  of  the  United  States  Dispensatory.  Be- 
sides its  medicinal  properties,  this  substance  has  a  reputation  for 
affi>rding  a  refreshing  beverage,  similar  in  its  effects  to  tea  and  cofiee. 

*  Jagor*s  *  Travels  in  the  Philippines.' 
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Orated  down,  it  ifl  very  like  powdered  cocoa  in  appearance.  Two 
spoonsful  of  the  powder,  mixed  in  a  tumbler  of  water,  is  regarded  as 
a  stimulant  to  the  nerves,  and,  like  strong  tea  or  coffee,  is  said  to  take 
away  the  disposition  to  sleep. 

The  active  principle  is  an  alkaloid,  first  discovered  by  Yon  Martins, 
and  called  by  him  goaranine,  bat  since  shown  *  by  Dr.  Stenhonse  to  be 
identical  with  theine.  Gnarana  contains  more  than  double  as  much 
of  this  alkaloid  as  good  black  tea,  and  five  times  as  much  as  coffee ; 
the  proportions  being  5  *  07  per  cent,  in  guarana,  2*13  per  cent,  in  tea, 
and  about  1  per  cent,  in  coffee. 

The  same  alkaloid  is  found  to  the  amount  of  1*25  per  cent,  in 
mats  or  Paraguay  tea,  the  produce  of  several  species  of  Ilex,  It  is 
rather  a  singular  coincidence  that  the  same  alkaloid  should  prevail  in 
all  the  principal  substances  employed  in  a  similar  manner  as  beverages 
in  different  parts  of  the  world. 

In  addition  to  theine,  guarana  contains  a  colouring  matter  apparently 
analogous  to  the  tannin  in  cinchona  bark,  and  also  a  fatty  matter, 
which,  like  cocoa  butter,  does  not  appear  to  become  rancid  by  keeping. 
The  Indians  of  Brazil  stain  their  faces  with  the  colouring  matter. 

There  is  exported  annually  from  the  city  of  Santarem  about 
16,000  lbs.  of  guarana,  valued  at  Sd,  or  9d.  per  pound  ;  near  the  Bio 
Negro  it  sells  for  very  much  less,  but  on  the  continent  of  Europe  it 
has  been  sold  occasionally,  for  its  alleged  medicinal  properties,  at 
almost  fabulous  prices— in  France  sometimes  at  20«.  per  ounce. 

COFFEE. 

After  tea  there  is  scarcely  any  other  staple  of  commerce  used  for 
dietetic  beverages  that  has  made  more  rapid  progress  in  the  world,  or 
gained  for  itself  more  general  acceptation  witii  oSi  classes,  than  coffee. 
Its  constantly  increasing  consumption  as  a  beverage,  as  seen  in  the 
statistical  tables  given,  clearly  proves  that  it  may  be  regarded  not  only 
as  one  of  the  necessaries  of  life,  but  also  as  a  very  important  one.  The 
continued  increase  in  the  demand  for  coffee,  irrespective  of  climatic 
influences,  will  of  necessity  extend  the  present  area  of  its  cultivation 
largely  into  those  belts  of  land  which  are  favourable  to  the  production 
of  the  plant.  These  lands  are  found  lying  principally  between  the 
isothermal  lines  of  25°  north  and  80°  south  of  the  equator.  It  has 
been  ascertained  that  the  plant  cannot  be  grown  to  advantage  in  places 
where  the  thermometer  descends  at  any  time  below  55°. 

Besides  the  existing  countries  where  coffee  is  cultivated,  there  are 
many  other  places  where  it  might  be  extensively  grown,  such,  for 
instance,  as  the  western  coast  of  Africa  generally,  the  interior  ranges 
of  Natal,  the  mountain  ranges  on  the  northern  coast  of  Australia,  from 
Moreton  Bay  to  Torres  Straits,  <&c.  Soil  and  climate  are  the  circum- 
stances which  chiefly  affect  its  commercial  value.  The  cultivation  of 
coffee  is  now  widely  diffused  over  ail  tropical  parts  of  the  world.  It  is 
found  in  most  of  tiie  West  India  Islands,  in  the  provinces  of  Central 

♦  *  Pharm.  Journ.'  vol.  xvi.  p.  212. 


28 


oonrxB. 


America,  Cayenne,  Pern,  Bolivia,  and  especially  Brazil,  the  greatest 
market  of  alL  It  is  widely  spread  oyer  Arabia,  the  western  coast  of 
India,  Ceylon,  Sumatra,  Bonrbon,  Manritins,  Java,  and  other  islands 
of  the  Eastern  Archipelago  and  varions  parts  of  Africa. 

Coffee  Production  of  the  World, — Few  people  have  even  an  approxi- 
mate idea  of  the  magnitude  of  the  coffee  trade  of  the  world ;  the  value 
of  the  coffee  crop,  according  to  an  Amsterdam  authority,  as  purchased 
from  first  hands,  was  set  down  recently  at  nearly  25,000,000/.,  but 
this  is  far  too  low  ;  for,  taking  the  production  of  the  world  at  present 
at  13,000,000  cwts.  (which  is  certainly  much  within  the  mark),  and 
estimating  it  at  but  60«.  per  owt.  on  the  spot,  we  arrive  at  a  total  of 
89,000,000Z.  Our  imports  into  the  United  Kingdom  in  1875  of  under 
1,600,000  cwts.  were  valued  at  7,500,O00Z. 

Lot  me  now  trace  the  aggregate  progress  of  coffee  production  as 
shown  in  the  last  fifteen  years. 


) 


Brazil — Rio       

„         SantoB 

,,         Bahia 

Cobta  Rica  and  Guatemala 
Laguayra  and  Porto  Cabello,  Mara 

cftibo  and  Guayaquil 

Porto  Rioo,  Cuba,  and  British  West^ 

Indies      / 

St.  Domingo       

Java 

Pa<lang        

Menado       

Sumatra,  Macassar,  &c 

Oylon         

British  India  and  Manila 


1861. 


cwta. 

8.610,400 

859,100 

72,000 

54,200 

295,000 

100,200 

314,600 

1,117,100 

203,900 

16,300 

9,700 

593,fK)0 

173,100 


6,919,500 


1870. 


180,200 
203,800 

148,100 

470,500 

1,497,500 

145,300 

46,800 

40,200 

1,019,200 

290,100 


1875. 


cwts. 


cwts. 
2,841,200 
714,100      }  7,142,000 
121,100 

354,260 


410,650 

377,000 

24,500 

1,400,000 

161,000 

20,000 

35,000 

967,700 

446,420 


7,778,200       11,338,530 


The  Brazilian  production  for  1875  is  calculated  by  adding  one-fifth 
for  local  consumption  to  the  total  actual  shipments  ;  for  all  the  other 
countries,  the  mere  exports  are  given  irrespective  of  what  may  be 
locally  consumed.  Africa  and  the  African  islands  and  Arabia  might 
be  set  down  for  a  few  thousand  cwts.  more. 

Consumption  in  the  United  Kingdom, — If  we  examine  closely  the 
statistics  of  coffee  consumption  in  this  country,  wo  find  that  in  the 
first  four  years  of  the  century  it  was  only  an  ounce  per  head ;  in  the 
five  years  ending  1809  it  averaged  three  ounces  ;  it  then  increased,  in 
the  next  quinquennial  period,  to  six  oimces,  at  which  proportion  it 
remained  steady  till  1825-29  when  it  advanced  to  eleven  ounces ; 
increased  in  the  next  five  years  to  fifteen  ounces,  averaged  about  a 
pound  per  head  for  the  following  ten  years,  and  then  kept  steady  at 
about  a  pound  and  a  quarter  till  1861,  since  which  period  it  has  been 
gradually  declining  contemporaneously  with  the  increased  consump- 
tion of  tea,  and  notwithstanding  a  reduction  of  duty.     The  following 
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shows  the  oonsmnption  of  coffee  in  the  United  Kingdom,  and  the 
areiagQ  qnantitj  consumed  by  each  individual  of  the  population 
during  the  present  century : 


Years. 


1801  to  1804 
1805  „  1809 


1810  „  1814 
1814  ^  1819 
1820  „  1824 
1825  ^  1829 
1830  „  1834 


1835  ,,  1839 
1840  „  1844 
1845  „  1849 
1850  ,,  1854 
1855  „  1857 
1858  „  1860 
1861  „  1863 
1864  „  1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 


Qoantlty,  lbs. 


1,013,854 
2,897,401 
7,218,374 
7,969,189 
7,816,725 
15,284,597 
22,972,933 
25,429,063 
29,377,326 
85,993,207 
34,596,676 
35,037,880 
35,011,922 
84,138,967 
80,832,219 
81,282,023 
30,356,818 
28,839,100 
30,629,710 
31,010,615 
81,650,192 
31,930,928 
31,252,368 
32,048,016 


PopnlatioDofthe 

Average  per 

Kingdom. 

Individual. 

16,093,000 

01 

17,147,000 

0 

■3 

18,295,000 

0 

■6 

19,765,000 

0 

•6 

21,335,000 

0 

6 

22,907,000 

0 

•11 

24,328,000 

0 

15 

25,653,000 

•0 

27,023,000 

1 

27,929,000 

5 

27,699,000 

4 

28,007,000 

•28 

28,586,000 

•22 

29,191,000 

17 

29,760,000 

•03 

30,157,000 

•04 

30,381,000 

•00 

30,611,000 

0 

94 

30,829,000 

0 

•98 

31,048,000 

0 

97 

81,836,000 

0 

98 

32,124,000 

0- 

99 

32,426,000 

9 

96 

82,737,000 

0 

90 

Oeneral  Consumption. — Coffee  may  be  said  to  form  almost  the  ex- 
dusiye  dietetic  warm  beverage  of  100,000,000  of  the  human  race. 

The  principal  countries  using  it  largely,  besides  Turkey  and  Egypt, 
are  the  Austrian  and  C^erman  Empires,  France,  Holland,  Belgium, 
Switzerland  and  the  Scandinavian  States,  Great  Britain  and  the  United 
States.  In  some  of  these,  as  the  Zollverein,  Belgium,  Holland,  Norway, 
Sweden,  Denmark,  and  the  United  States,  &C.,  the  consumption  is  from 
7  to  14  lbs.  per  head. 

The  statistical  department  of  Denmark  recently  compiled  a  state- 
ment of  the  consumption  of  the  chief  dietetic  articles  in  several 
European  countries,  taking  the  period  1860-71  (except  for  the  Zoll- 
verein, which  rests  on  data  of  1850).  The  following  were  shown  to 
be  the  proportions  of  coffee  then  used  per  head  of  the  population : 


Franoe 
Great  Britain 
Belgium 
Zollyerein    .. 


Lbs. 

2*32 

0-95 

8*60 

3*94 


Lbs. 

Norway       6*30 

Sweden        8*28 

Denmark     4*90 


J,  however,  the  latest  year's  complete  return  we  have  at  com- 
mand of  the  imports  of  coffee  retained  for  consumption,  we  arrive  at 
the  followmg  results,  showing  the  gross  and  individual  consumption, 
which  are  somewhat  different  to  those  given  above. 


.-   r^' 
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Estimate  made  np  for  the  year  1878  from  the  official  returns  of 
articles  imported  and  retained  for  constimption  in  the  yarions  ooun- 
tries ;  chiefly  from  the  ^  Statistical  Abstract  for  Foreign  Oonntries," 
second  number : — 


France       

Belgium 

Switzerland      

Russia,  European     .. 

Sweden      

Norway     

Denmark 

Holland 

Hamburg 

Austria      

Greece       

Italy 

United  Kingdom     .. 
United  States 


Toua  ImporU  of 

CoflBe  uken  for 

CoDsmnplioiL 


lbs. 
98,685,000 
49,771,000 
18,779,500 
14,740.920 
26.555.213 
17,636.080 
26,035,652 
72.395,800 

178,715,936 

76,876,576 

2,131,367 

28,511,560 

32,330.928 

293,293.833 


He«L 


2-73 
13-48 


7 
0 
6 
9 


03 
19 
11 
80 


13-89 
21-00 

2-13 
1-42 
100 
100 
7-61 


The  following  table,  recently  published  in  the  French  '  Annales 
da  Commerce  Exterieur,'  gives  the  assumed  general  consmnption  of 
cofifee  in  1874,  in  tons : 

United  States 124,500 

Germany 95.000 

Holland  and  Belgium 43,000 

France      44,000 

Austria  and  Hungary 25,000 

Portugal,  Spain,  Italy,  and  Greece      25,000 

United  Kingdom     18,000 

Sweden,  Norway,  and  Denmark 20,000 

Switzerland      9,000 

Russia       7,500 

Canada^  Cape  Colony,  and  Australia 9,000 

Total      420,000 

This  estimate  takes  no  account  of  the  consumption  in  the  producing 
countries,  nor  for  Turkey  and  the  African  States. 

Varieties  of  the  Plant, — Botanists  have  enumerated  about  sixty 
species  of  the  genus  Coffea,  spread  oyer  various  countries  in  the 
eastern  and  western  hemispheres.  Most  of  these  must  be  mere 
varieties  resulting  from  accidents  of  soil,  climate,  or  cultivation,  pro- 
duced subsequently  to  the  naturalising  of  the  plant,  for  we  know  that 
all  the  coffee  trees  now  grown  in  America  and  the  West  Indies  are 
the  progeny  of  one  plant  introduced  in  the  year  1714,  and  yet 
botanists  have  individualised  as  separate  species  the  following  : 

In  Brazil — 0.  Australis,  bijlora,  jasminopdet,  gardeniaides,  magnoliae' 
folia,  major,  meridionalis,  minor,  nodosa,  parquiaides,  parvifolia,  poro" 
phylla,  sessUis,  stipuiacea,  truncata,  vibumoides. 

In  Guiana — C  Ouianensis,  paniculata,  laurifolia,  stipuiacea. 
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In  Mexioo — C,  Memeana^  ohovcUay  and  rosea.  In  New  Qranoda — 
C.  spicata.  In  Pern — C,  nitida^  racemosay  nibsesnlis^  umbeUatay  verti- 
eiUatOy  longifolia^  faveolata^  ciUatc^  and  cumminata. 

In  the  East  Indies  we  have,  in  India,  C.  semiexerta^  ietranda, 
Travanearensis,  Wightiana  ;  in  Java,  (7.  densijlora  and  0.  Indica  ;  in  the 
Molnccas,  C,  peduncukUa, 

In  the  Sandwich  IsLuids,  0,  Chamismmis  and  C.  Kaduana, 

In  Africa,  the  original  Coffea  Arabica  in  Arahia  and  Abyssinia; 
C,  laurina  in  Sierra  Leone ;  C.  Ltberica  in  Liberia ;  and  0.  Mozam' 
hicana  and  Zanguebarica  in  other  parts. 

CuUivation. — The  coffee  tree  sncoceds  in  countries  in  which  the 
temperatore  does  not  fall  below  55°,  but  is  very  commonly  raised  in 
greenhouses  in  yarious  parts  of  Europe  and  North  America.  It  may 
be  cultivated  as  far  as  36°  N.  lat.,  where  the  mean  temperature  is 
about  70°.  Within  the  tropics  coffee  thrives  best  at  an  elevation  of 
1200  to  3000  feet,  and  rarely  grows  above  6000  feet.  In  Jamaica 
and  Ceylon  it  is  found  to  withstand  cold  well  in  the  high  mountain 
ranges,  and  bears  a  large,  plump,  and  aromatic  berry.  It  takes  its 
name  from  Cofia,  a  south-western  province  of  Abyssinia,  of  which  it 
is  a  native,  and  the  common  name  is  almost  the  same  in  all  languages 
to  which  it  has  spread. 

Coffee  is  now  largely  cultivated  in  many  of  the  States  of  Central  and 
Southern  America,  in  several  of  the  West  Indian  islands,  in  different 
parts  of  the  eastern  and  western  coasts  of  Africa  and  the  adjacent 
iglandfl,  in  the  Peninsula  of  India,  Ceylon,  and  the  islands  of  the 
Eastern  Archipelago  and  the  Pacific. 

The  trees  are  usually  raised  from  seeds  in  nurseries,  and  afterwards 
planted  out  at  regular  distances,  which  vary  according  to  the  nature 
of  the  soil.  Plantations  are  made  chiefly  on  hills  and  the  skirts  of 
mountains,  and  if  possible  where  the  soil  is  moist  and  shaded.  In  dry 
and  gravelly  soils  the  coffee  trees  seldom  grow  higher  than  six  feet, 
and  may  be  planted  five  feet  apart;  but  in  rich  soils,  where  they 
attain  the  height  of  nine  or  ten  feet  or  more,  the  plants  should  not  be 
80  crowded,  and  intervals  of  eight  or  ten  feet  should  be  left  between 
them.  If  not  pruned  they  would  rise  to  the  height  of  sixteen  or 
eighteen  feet,  but  they  are  generally  dwarfed  to  five  feet  for  the  con- 
venience of  gathering  the  fruit  with  greater  ease,  and  also  to  prevent 
their  running  to  wood.  Thus  dwarfed  they  extend  their  branches 
laterally,  so  that  they  cover  the  whole  spot  round  about  them.  The 
trees  produce  fruit  when  they  are  two  years  old,  and  in  the  third  or 
fourth  year  they  are  in  fall  bearing.  The  produce  of  a  good  tree  is 
from  one  and  a  half  to  two  pounds  of  berries. 

With  the  same  infirmities  that  most  other  trees  are  subject  to, 
coffee  trees  are  likewise  in  danger  of  being  destroyed  by  the  borer  and 
other  insects,  and  by  the  scorching  rays  of  the  sun.  In  the  West 
Indies  and  some  other  parts  large  umbrageous  trees,  of  various  kinds, 
are  planted  in  rows  at  intervals  throughout  a  coffee  plantation,  to 
afford  a  shade  and  shelter  to  the  young  plants. 

Coffee  trees  flourish  in  hilly  districts  where  the  subsoil  is  gravelly, 
for  the  roots  will  strike  down  and  obtain  nourishment,  so  as  to  keep 
the  tree  alive  and  fruitful  for  thirty  years.    This  is,  however,  about 


the  extreme  limit  at  vrhioli  the  tree  will  bear  frnit  Trees  planted  in 
a  light  Boil  and  in  dry  and  elevated  spots  prodnce  smaller  berries, 
which  have  a  better  flavoar  than  thoee  grown  in  rich,  flat,  and  moist 
soils.  The  weiglit  of  prodnoo  yielded  by  the  latter  ig,  howoTsr, 
double  that  obtained  trraa  the  former,  and  as  the  difference  in  price 
between  tho  two  is  by  no  means  adequate  to  cover  this  deficienoy  of 
weight,  the  interest  of  the  planter  naturally  leads  him  to  the  pro- 
dootion  of  the  largest  but  least  excellent  kind.  It  is  tho  nsoal  calen- 
lation  that  each  bushel  of  ripe  berries  will  yield  10  lbs.  weight  of 
merchantable  coffee. 

The  aspect  of  a  coffee  plantation  daring  the  period  of  blossconing, 
which  does  not  last  longer  than  one  or  two  days,  is  very  interesting. 
In  one  night  tho  blossoms  expand  themselres  so  profusely  as  to  pre- 
sent tho  same  appearance  which  is  sometimes  witnessed  in  EngWd 
when  a  casual  snowstorm,  at  tho  close  of  autumn,  has  loaded  the  trees 
while  still  fumishod  wiQi  their  full  complement  of  foliage.  The  frnit 
is  known  to  be  ripe  when  it  asBomee  a  dark  red  or  nearly  purple 
colour,  and  in  this  state  the  pulpy  covering  begins  to  shriveL  If  not 
then  gathered  the  fruit  will  drop  from  the  trees.  The  sweet  pulp 
covering  the  seeds  is  in  some  countries  distilled,  and  in  other  cases 
dried  and  used  as  a  coffee  substitute.  Tho  fruit  or  berries  are  either 
gathered  by  hand  into  bags  or  baskets,  or  the  trees  ore  shaken  and  the 
fruit  Mis  on  shoots  laid  on  the  groimd. 

In  curing  or  drying  the  coffee  it  is  sometimes  uanal  to  expose  the 
berries  to  tho  sun's  rays  in  layers  five  or  six  inches  deep,  on  platforms 
or  terraced  floors,  called  barbocuea.  These  paved  barba«uea  are  raised 
a  littlo  above  the  ground  and  enclosed  with  an  upright  stone  ledge  of 
eight  or  ten  inches  iu  height,  and  divided  by  transverse  partitions, 
with  four  or  more  square  compartments,  that  each  may  contain  a  day's 
gathering.  During  the  first  and  socond  days  the  berries  are  turned 
often,  that  the  whole  may  he  more  exposed  to  the  sun,  but  when  they 
begin  to  dry  they  ore  frequently  winnowed  and  laid  in  cloths  to  pro- 
serve  them  better  &om  rain  and  dews,  still  exposing  them  to  the  sun 
daily,  and  removing  them  under  cover  every  evening  until  they  are 
sufficiently  dried.  By  this  means  the  pulp  ferments  in  a  few  days, 
and  having  thus  thrown  off  a  strong  acidulous  moisture,  dries  gradu- 
ally in  about  three  weeks ;  tho  hu^  arc  afterwards  separated  from 
the  seeds  in  a  mill. 

Other  planters  remove  the  pulp  from  the  seed  as  soon  as  the  berries 
are  gathtu^  by  a  pulping  mill.  Tho  pulp  is  then  separated  from  the 
seeds  by  washing  them,  and  the  latter  are  spread  out  in  tho  sun  to 
dry.  It  is  then  necessary  to  remove  the  membranous  shin  or  parch- 
ment by  means  of  heavy  rollers.  Tho  seeds  are  afterwards  sifted 
and  winnowed  to  separate  the  chaff,  and  if  any  among  them  appear 
to  have  escaped  the  action  of  the  rollers  they  are  again  passed  through 
the  mill. 

In  the  ten  years  from  1861  to  1870,  the  ooffee-growing  countries 
produced  nearly  sixty-eight  millions  of  owts.  of  coffee.  Of  this,  Bio 
alone  supplied  considerably  more  than  a  third. 

Production  in  Java  and  &e  Eatlen  AriAipelago. — Although  Braail 
supplies  the  largest  quantity  of  ooSeo  to  tho  world,  as  its  ^pmonts 
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go  chiefly  to  the  Unitod  States,  we  will  commence  with  the  second 
great  coffee-producing  country,  JavcL^  which  however  stands  the  first 
in  precedence  for  the  introduction  of  the  coffee  tree. 

Ceylon  is  now  pushing  Java  hard  for  second  place  in  production. 

As  early  as  1650  the  industrious  Dutch  carried  the  seeds  of  coffee 
trees  from  Mocha  to  their  colony  in  the  far  East,  enlarged  the  enter- 
prise rapidly,  and  were  able  in  1719  to  appear  in  the  great  markets 
of  the  world  with  large  supplies  of  coffee  from  Java.  Encouraged  by 
this  success,  they  established  similar  plantations  in  Sumatra,  Ceylon, 
and  the  Sunda  islands.  The  French  and  the  English  followed  their 
example,  and  in  a  short  time  the  coffee  tree  had  made  the  voyage 
round  the  world.  In  1690,  Governor  Witsen  presented  a  coffee  plant 
to  the  Botanic  Grardon  of  Amsterdam,  where  it  bore  fruit,  and  pro- 
duced many  young  plants.  From  these  the  East  Indies  and  West 
Indies  have  been  furnished. 

In  Java,  which  is  situated  six  degrees  south  of  the  equator,  elevated 
forest  clearings,  between  2000  and  4000  feet  above  the  level  of  the  sea, 
are  found  to  be  the  best  suited  for  the  growth  of  coffee  ;  but  it  is  culti- 
vated in  low  lands  also,  although  the  tree  does  not  last  so  long,  and 
bears  less  fruit   Shade  trees  are  used,  and  weeding  is  well  attended  to. 

In  some  places  the  berries  are  dried  with  the  pulp,  but  in  the 
majority  of  cases  it  is  prepared  in  the  parchment  by  pulping, 
washing,  and  pounding  with  wooden  pestles,  and,  by  experienced 
planters,  with  more  complicated  machinery. 

Java  coffee  has  gradually  acquired  a  reputation  which  its  intrinsic 
value  fully  merits.  The  greatest  care  and  attention  have  been 
bestowed  on  the  cultivation  there,  it  being  not  so  much  the  wish 
of  the  Dutch  Grovemment  naturally  to  increase  the  present  extent 
of  culture  as  to  develop  and  strengthen  the  plant,  in  order  thus 
to  improve  the  quality  and  enhance  the  value  of  the  bean.  In 
Brazil,  San  Domingo,  and  other  places,  over  cultivation  and  obvious 
neglect  are  doing  much  to  injure  the  character  of  the  product. 

There  are  three  prominent  kinds  of  Java  coffee  brought  into  tho 
Dutch  markets — Jocatra,  usually  sold  as  Java ;  Chcribon,  and  Sama- 
rang.  The  first  is  the  best ;  Oheribon  is  a  little  lighter  colour,  and 
of  somewhat  inferior  quality.  Samarang  coffee  has  yellowish-brown 
or  green  flattened  beans,  but  what  is  generally  sold  as  such  is  simply 
a  kind  of ''  triage/*  black  beans  of  a  coarse  flavour. 

The  culture  of  coffee  in  Java  is  eftected  by  tribute  or  partially 
forced  labour.  The  Dutch  Government  maintain  the  old  Indian  idea 
of  sovereign  right  to  a  supreme  lordship  of  the  soil.  They  do  not 
allow  freehold  possession  of  land  to  the  people,  except  where  a  few 
foreigners  held  certain  rights  before  our  cession  of  tho  island,  and 
also  where  the  native  princes  have  maintained  their  ancient  rights. 
With  these  exceptions,  the  Government  have  a  monopoly  of  the  land, 
and  each  family  holds  its  farm  on  the  stringent  condition  of  having 
to  plant  and  maintain  in  bearing  650  trees,  of  which  they  must 
harvest  and  deliver  the  produce,  say  2  cwts.,  into  the  Government 
warehouse.  For  this  they  have  to  leave  their  villages  and  camp  in 
the  hills,  receiving  a  payment  of  about  30«.  per  picul,  or  24«.  per  cwt. 
In  such  a  task  the  people  have  naturally  more  interest  in  the  speed 
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with  which  they  get  through  their  horyesting  than  in  a  good  result, 
and  much  cofifoe  is  wasted. 

Besides  the  Government  culture  there  is  a  good  deal  of  coffee 
raised  by  private  growers. 

The  tree  bears  fruit  there  in  the  fourth  year,  and  continues  to  yield 
up  to  the  fifteenth  year  or  longer.  It  blossoms  generally  three  times 
in  the  year,  so  that  it  may  be  said  there  are  three  gatherings  of  the 
berry. 

The  comparative  progress  of  coffee  production  in  Java  is  shown 
by  the  exports,  which  were  in 


Cwtai 

1829 375 

1839 1,000,000 


1859 
1809 


Cwt«. 
1.195,380 
3,299,000 


The  crops  were  defective  from  1864  to  1867.  The  export  has 
occasionally  reached  170,000,000  lbs.,  and  the  production  is  regaining 
its  old  footing.  The  exports,  however,  include  various  receipts  from 
the  other  islands,  although  shipped  under  the  general  designation  of 
Java  coffee. 

The  sales  of  Java  coffee  in  Holland  in  1873  amounted  in  value  to 
over  5,000,000/. 

The  quantity  of  coffee  delivered  into  the  Government  stores  at 
Java  of  late  years,  has  been  as  follows : 


Year. 


18G9 
1870 
1871 
1872 
1873 


Piculs. 


902,800 
98G,038 
440,304 
985,001 
773,920 


AvorMfto  price 


fliirinfl. 
14-95 
14-48 


15 
15 
15 


97 
47 
80 


Net  saXo  price 
In  Holland. 


florins. 
38-70 


30 
39 
48 
GO 


73 
30 
30 
90 


The  gross  price  paid  to  the  natives  for  the  coffee  is  26  florins  per 
picul,  deducting  from  these  the  duty  of  10  florins. 

The  number  of  trees  in  the  Government  plantations,  irrespective 
of  those  in  the  gardens  of  the  native  chiefs,  was  in  1873, 239,079,225. 

According  to  the  report  of  a  Commission  of  Inquiry  submitted  to 
the  Second  Chamber  of  the  States  of  the  Netherlands  in  February, 
1875,  the  culture  of  coffee  carried  on  in  Java  on  account  of  the 
Government,  has  remained  stationary  for  forty  years,  notwithstanding 
the  large  quantity  of  land  and  labour  available,  while  the  consump- 
tion and  value  of  the  product  have  continued  to  increase  during  the 
period. 

Sumatra, — After  Java,  Sumatra  is  the  next  island  which  raises  coffee 
in  large  quantity,  and  as  it  has  been  greatly  taken  up  by  the  native 
cultivators,  the  island  may,  when  the  trees  planted  come  into  full 
bearing,  yield  a  considerable  crop.  The  production  at  present  ranges 
from  13,000,000  to  17,000,000  lbs.  The  beans  are  dark  brown,  occa- 
sionally black,  and  the  last  kind  is  but  of  poor  quality. 
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In  Palembang  the  production  was,  in  1872,  9114  picolB;  in  1873, 
9767 ;  in  1874, 13,000. 

In  1872  there  were  on  the  west  coast  of  Sumatra  182,500,000  ooffeo 
trees  planted,  of  which  126,000,000  were  bearing.  The  production 
in  that  year  was  90,819  piculs  (133  lbs.).  The  produce  of  1874  was 
131,474  piculs,  there  being  4,825,000  more  fruit-bearing  trees. 

The  following  figures  serve  to  show  the  progress  in  a  district, 
Ampat-Lawang,  situate  between  Palembang  and  Bencoolen,  haying  a 
population  of  22,000  souls,  where  the  cultivation  is  free,  the  pro- 
ducers being  at  liberty  to  sell  their  produce  as  they  choose,  and  not 
obliged  to  deliver  it  to  the  Government  at  a  fixed  price : 


1860 
1861 
1862 
1863 


PlnlB. 

460 

713 

1,697 

2,869 


1864     4,373 

1865     3,530 

1866     4,729 


ncnU. 

1867  7,887 

1868  5,279 

1869  6,668 

1870  3,953 

1871  8,465 

1872  9,114 

1873  10,050 


Even  in  the  higher  regions  of  Bovenland  and  Padang,  whore  the 
cultivation  is  forced  and  the  producers  are  bound  to  sell  to  the 
Grovemment,  the  coffee  plantations  have  increased  fourfold,  notwith- 
standing the  inconvenience  of  the  system.  The  Malays,  finding  it 
conduces  to  their  well-being,  have  acquired  habits  of  order  and  labour, 
and  if  the  Colonial  Government  improves  the  means  of  transport, 
accords  facilities  of  trade,  and  improves  the  moral  condition  of  the 
people,  there  is  yet  a  prosperous  future  before  them. 

The  formation  of  regular  coffee  plantations  by  the  natives  was 
commenced  in  Celebes  in  1822.  By  the  beginning  of  1855  there 
were  more  than  5,000,000  coffee  trees  planted  in  Minahassa,  but 
not  all  planted  are  yet  bearing.  In  some  districts  the  produce 
is  as  much  as  2  to  4  lbs.  per  tree,  while  in  others  it  is  only  from 
a  half  to  three-quarters  of  a  pound.  The  general  character  of  the 
coffee  is  not  very  good,  little  care  being  given  to  the  preparation ;  but 
the  quality  of  the  beans  from  Mcnado  is  bettor,  and  of  a  palish  green. 
The  annual  forced  delivery  of  coffee  to  the  Government  at  15  florins 
the  picul,  between  1838  and  1842,  only  reached  about  1,300,000  lbs. 
per  annum. 

At  Timor  the  Portuguese  are  encouraging  the  culture  of  coffee, 
and  the  best  results  are  expected  from  the  plantations  made,  although 
as  yet  the  yield  is  small.     The  production  was  in  1862,  183,000  lbs. 

Fifty  coffee  trees  are  found  in  the  course  of  four  or  five  years  to 
yield  here  1^  cwt.  of  coffee ;  but  it  is  only  by  purchasing  the  coffee 
from  the  natives  that  the  authorities  can  get  coffee  production  ex- 
tended.    At  Amboyna  some  50,000  trees  have  been  planted. 

Chffee  in  the  PhUippines. — The  export  of  coffee  from  Manila  was  in 
1864,  37,845  piculs  of  IJ  cwt.,  and  in  1874,  45,842  piculs.  The 
value  of  the  coffee  exported  in  1872  was  stated  at  ^869,000,000,  and 
in  1873  at  gl,126,000,000.  This  coffee  is  quite  equal  to  that  of 
Java ;  the  beans  are  medium  sized,  and  of  a  pale-greenish  colour. 

The  plant  thrives  wonderfully  in  the  Philippines,  and  its  berry 
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boa  BO  strongly  marked  a  fiaTonr  that  the  worst  Manila  coffee  oom- 
maads  as  hi^  e,  prioo  as  the  best  Java.  In  spite  of  this,  however, 
the  amooat  of  coSbe  prodnced  in  the  Pliilippines  is  very  insigdificaii^ 
and  until  lately  scarcely  deeervod  mention.  In  the  early  part  of  this 
century  the  cofiee  plant  was  almost  unknown  there,  and  represented 
only  by  a  few  specimens  in  the  Botanical  Gardens  at  Manila.  It  soon, 
however,  increased  and  multiplied.  The  Economical  Society  bestirred 
itself  by  offering  rewords  to  encourage  the  laying  ont  of  large  coffee 
plantations.  In  1837  it  granted  to  U.  de  la  Gironni^  a  pronunm 
of  1000  dollars  for  a  coffee  plantation  of  10,000  trees,  which  were 
yielding  their  second  harvest,  and  four  premioms  to  others  in  the 
following  year.  But  as  soon  as  the  rewards  were  obtained  the  planta- 
tions were  once  more  allowed  to  &U  into  n^lect.  From  this  it  is 
pretty  evident  that  the  enterprise  in  the  face  of  the  then  market  prices 
and  the  artificially  high  rates  of  freight  did  net  affi>id  a  sufficient 
profit. 

In  1856  the  exports  of  coffee  wore  not  more  than  7000  pionls,  in 
1865  they  had  increased  to  37,588,  and  in  1871  to  53,370.  This 
increase,  however,  affords  no  criterion  by  which  to  estimate  the 
increase  in  the  number  of  plantations,  for  these  make  no  retnms  for 
the  first  few  years  after  being  laid  oat.  In  short,  larger  exports  may 
be  confidently  expected.  But  even  greatly  increased  exports  conld  not 
be  taken  as  correct  measures  of  the  colony's  resources. 

Not  till  European  capital  calls  largo  plantations  into  existence  in 
the  most  suitablo  localities  will  the  Pliilippinos  obtain  their  proper 
rank  in  the  coffee-producing  districts  of  the  world.  The  best  coffee 
comex  from  the  provinces  of  Laguna,  Batangna,  and  Cavite ;  the  worst 
from  Mindanao.  The  latter,  in  consequence  of  careless  treatment, -is 
very  impure,  and  generally  contains  a  quantity  of  bad  beans.  The 
beans  of  Mindan&o  are  of  a  yellowish- white  colonr,  and  fiabby ;  those 
of  Lagnna  are  smaller,  but  firmer  in  texture.  Manila  coffee  is  very 
highly  esteemed  by  connoisseurs  on  the  Continent,  and  is  expensive, 
though  it  is  by  no  means  so  nice  looking  as  that  of  Ceylon  and  other 
more  carefully  prepared  kinds.* 

Caltivation  in  Ceylon. — Ceylon  is  now  by  for  the  most  important 
coffee-producing  country  of  the  British  possessions.  It  would  seem 
that  the  tree  was  taken  to  that  island  by  the  Dutch  a  little  over  two 
hundred  years  ago,  but  the  first  regular  estates  wore  only  opened  in 
1824,  when  Sir  Edward  Barnes  and  Sir  George  Bird  commenced 
planting.  The  real  rush  for  land  dates  from  183tJ,  and  coffee  enter- 
prise was  taken  np  largely  in  1837. 

Cofi'ee  planting  had  been  gradually  extending  np  to  1844,  and  a 
considerable  breadth  of  land  of  what  would  now  bo  called  low  country 
estates,  that  is,  land  planted  at  an  elevation  from  ICOO  to  2500  feet, 
was  then  in  full  bearing.  Up  to  this  period  the  English  consumption 
of  coffee,  restricted  by  a  complicated  system  of  differential  duties,  hod 
been  almost  entirely  confined  to  the  produce  of  the  British  colonies 
and  a  small  quantity  of  superior  Mocha. 

It  was  known  that  within  the  tropics  both  Demerara  and  Berbioo 
produced  a  coffoe  of  highly  approved  quality  in  the  Iiondos  market. 

•  Jagor'«  '  Tmrele  id  the  Philiiipine«.' 
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These  oountries  lying  at  tho  level  of  the  sea,  a  large  qnantity  of  the 
coffee  of  Jamaica  being  also  grown  on  the  plains  of  Liguanea,  very 
little  above  the  seaport  of  Kingston,  and  Mocha  coffee  being  also  sup- 
posed to  be  produced  in  a  dry  and  hot  country,*  the  effects  of  tempera- 
ture or  altitude  were  forgotten  or  not  considered  to  be  a  necessary 
condition.  It  may  be  observed  also,  that  elevation  and  temperature, 
though  they  may  be  on  the  average  the  same  in  two  different  countries, 
are  still  not  equal  as  conditions,  inasmuch  as  soil,  neighbourhood  of 
or  distance  from  mountains,  combine  to  form  other  and  varying  circum- 
stances, in  which  few  countries  can  be  found  absolutely  to  agree. 
Whilst  Demerara  rejoices  in  a  similar  temperature,  she  possesses  a 
rich  alluvial  soil  of  many  feet  in  depth,  not  liable  to  be  removed  by 
the  rains,  whilst  Jamaica  has  a  rich  volcanic  soil  on  her  lower  hills. 

The  following  extract,  translated  from  the  records  of  the  Dutch 
Government  by  Greorge  Lee,  Esq.,  shows  the  extent  of  coffee  cultiva- 
tion more  than  one  hundred  years  since  : 

^  Coffee  is  a  cultivation  to  which  the  natives  had  been  with  groat 
difficulty  induced  to  attend,  and  unfortunately,  when  at  last,  in  1739, 
we  had  brought  matters  so  far  as  to  obtain  from  this  island  100,000  lbs., 
the  supply  from  Java  and  the  West  Indies  became  so  large  that  our 
prices  here  could  not  be  maintained,  and  we  were  forced  insensibly 
to  let  this  article  of  produce  slide  from  us,  or  at  least  not  to  urge  it 
on  the  natives  in  any  manner  whatever,  in  fact  we  reduced  our  cost 
prices  from  five  to  two  stuivers,  which  was  scarcely  a  rate  to  give 
compensation  for  the  trouble  of  growing  coffee.  The  disturbances  at 
Java,  however,  have  had  a  bad  effect  on  their  cultivation,  and  we  have 
been  ordered  again  to  encourage  the  growth  here,  and  to  receive  all 
that  is  offered  us  for  purchase  ;  this  state  of  things  should  be  kept  up, 
at  least  we  should  never  have  in  store  less  than  what  is  sufficient  for 
one  shipment — Memoir  left  by  Governor  Schreuder  for  the  guidance  of 
his  successor^  L.  J.  Vcui  Eck,  in  1762." 

The  bill  region  of  Ceylon  covers  an  area  of  about  4000  square 
miles,  is  of  a  somewhat  circular  form,  and  its  most  elevated  parts  rise 
to  8280  feet  above  the  level  of  the  sea.  Systematic  cultivation  is 
almost  exclusively  carried  on  on  these  hills,  although  irregular  native 
garden  plantations  are  found  everywhere  in  the  south-western  portion 
of  the  island,  even  close  to  the  sea-beach.  The  favourite  elevation  is 
between  2000  and  3500  feet,  but  in  a  few  exceptional  cases  estates 
descend  almost  to  the  foot  of  the  hills,  whilst  others  are  situated  at 
6600  feet,  and  even  higher.  The  number  of  systematically  worked 
coffee  estates  scattered  all  over  these  hills  now  amounts  to  1087, 
covering  an  area  of  perhaps  440,000  acres,  of  which  about  220,000 
acres  are  cultivated,  producing  nearly  1,000,000  cwts.  of  clean  coffee, 
worth  on  the  spot,  say  3,000,000Z.  sterling,  and  giving  employment  to 
912  superintendents  and  assistants,  and  upwards  of  200,000  persons, 
chiefly  Tamil  labourers  from  the  coast  of  India.  This  is  exclusive  of 
about  60,000  acres  of  coffee  grown  by  natives.  In  the  last  five  years 
there  has  been  no  abatement  in  the  rapidly  progressive  rate  with 

*  Mocha  coffee,  as  may  be  seen  by  the  bean,  is  grown  both  on  lowlands  and  like- 
wise on  mountain  heights,  which  makes  the  distinction  of  greenish  small  berry  and 
the  Patna  kind. 
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which  planting  operations  haye  been  carried  on  thronghont  the  great 
forest  rosenre  occupied  by  the  yonnger  and  more  flourishing  coffee 
districts,  Dimboola,  Dickoya,  and  Madcelyia. 

Messrs.  Ferguson,  in  their  *  Ceylon  Directory  and  Almanac/  fur- 
nish the  following  later  and  more  complete  statistics : 

*'  About  15,000  acres  of  new  land  have  been  planted,  or  felled  for 
planting,  since  May  1874.  In  round  numbers,  the  following  is  con- 
sidered a  close  approximate  estimate  for  the  position  of  the  coffee,  tea, 
and  cinchona  industries.  Half  a  million  acres  of  land,  chiefly  forest 
land,  but  including  patna  or  grazing  land,  are  held  by  estate  pro- 
prietors, of  which  one-half  is  now  under  cultivation,  divided  into 
1215  plantations,  managed  by  over  1000  resident  superintendents,  of 
whom  about  950  are  Europeans.  Of  tea,  about  1100  acres  are  planted, 
or  foiled  for  planting ;  of  cinchona,  3000  acres ;  and,  deducting  grass 
lands,  240,000  acres  at  least  are  put  down  for  coffee ;  while  in  the 
young  districts  between  Great  Western  and  Adam's  Peak,  over  7000 
acres  have  been  added  to  the  cultivated  area  since  last  year,  averaging 
sixty  now  coffee  plantations  annually  since  1869,  equalling  114  square 
miles,  and  costing  in  the  conversion  at  least  one  and  a  half  million 
pounds.  There  is  a  large  extent  of  young  coffee  not  yet  yielding  a 
first  good  crop,  estimated  at  54,000  acres  of  coffee  under  four  years  of 
ago,  or  very  nearly  equal  to  the  total  in  bearing  in  1856. 

Coffee  land  plautcil  under  1  year         12,000  acres. 

2  years 29,500    „ 

4      , r>i,000     „ 

6      ,,  73,000     „ 

The  statistics  previous  to  18G9  being  imperfect,  it  is  estimated  that 
about  170,000  acres  of  the  collbe  land  in  cultivation  are  under  twenty 
years  of  age,  while  probably  two-thirds  of  the  remainder,  or  60,000 
acres,  are  well  under  thirty  years. 

"  As  to  labour,  authentic  returns  show  that  not  more  than  170,000 
coolies  were  employed  during  the  height  of  crops  in  1871,  and  inmii- 
gration  returns  state  that  the  number  of  coolies  in  the  island  on 
1st  January,  1876,  was  about  200,000,  and  for  the  next  four  years  it 
is  estimated  that  about  40,000  more  than  the  above  will  be  required. 

"  The  importations  of  manures,  almost  entirely  for  coffee  plantations, 
are  also  interesting: 


»» 

»» 

»» 

J» 

»» 

»• 

1817  10 

1850  2,585 

1857  2,320 

18G0  4,050 

1863  20,280 

1865  20,265 

1866  16,776 

1867  25,289 


1868  33,188 

1869  46,603 

1870  73,866 

1871  65,239 

1872  19,042 

1873  33,197 

1874  61,256 


"  In  the  valuation  of  coffee  properties  the  usual  allowance  in  full 
bearing  is  40Z.  per  acre,  and  though  a  great  deal  of  the  196,000  acres 
put  down  would  not  realise  so  much,  yet  if  we  take  into  account  that 
so  much  as  llOZ.  per  acre  has  been  paid  in  one  of  the  favourite  and 
younger  districts,  Uva,  and  counting  buildings,  machinery,  and  tools. 
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tho  datum  of  iOL  per  acre  is  really  moderate ;  and  at  80/.  for  young 
coffee,  adding  also  130,000  acres  in  private  hands,  as  available  for 
planting  at  5/.  per  acre,  we  are  enabled  to  arrive  at  the  following 
estimate: 

196,000  acres  full  bearing  at  40/.     7,840,000 

54,000      „    young  coflfee  at  30/. 1,(;20,000 

130,000      „    forettt  land  at  5/.         G50,000 

100,000      „    patna  gr&s,  &c.,  at  15^ 75,000 

Total  for  plantations      ..      ..     10,185,000 
Add  for  native  gardens  at  25/.      1,125,000 

Total        £11,310,000 


"  If  to  this  bo  added  the  value  of  factories,  stores,  offices  in  town, 
^'C,  the  total  present  valuation  of  investment  in  the  coffco  industry  of 
the  island  approaches  the  sum  of  13,000,000/." 

The  coffee  estates  in  the  Badulla  district  are  situate  in  two  different 
directions ;  those  on  the  Badulla  side  lie  in  an  easterly  direction,  and 
are  mostly  on  spurs  running  out  from  Nammanakolio  Eando,  and  those 
in  a  south-westerly  direction  on  the  Happootellc  ranges.  The  eleva- 
tion of  the  estates  above  the  level  of  the  sea  is  from  2-400  to  4800  feet. 
Those  on  the  Happootelle  side  are  from  25  to  37  miles  from  the  town 
of  Badulla ;  those  on  the  Badulla  side  from  3  to  12  miles.  Badulla 
is  156  miles  from  Colombo,  and  84  from  Eandy.  The  heavy  blossom 
appears  in  August  and  September.  The  principal  crop  is  picked  from 
April  to  July.  A  small  crop,  -chiefly  from  young  coffee,  is  picked 
from  September  to  December. 

The  crop  available  for  export  has  already  doubled  in  twenty-five 
years.  It  would  seem  that  if  the  problem  is  solved,  of  sufficiently 
maintaining,  by  manure  and  proper  cultivation,  the  bulk  of  the  present 
estates,  so  as  to  continue  an  average  yield,  there  are  resources  in  Ceylon 
which  ought  to  carry  the  crop  eventually  to  nearly  double  the  present 
export  of  coffee.  It  will  bo  a  long  time  before  that  result  can  be 
realised,  if  it  ever  comes,  but  in  1880  there  ought  to  be  crops  averaging 
1,500,000  cwts.  of  coffee,  plantation  and  native,  to  deal  with.  In  the 
five  years  ending  1876  we  get  an  average  annual  export  of  710,806 
cwts.  of  plantation  coffee,  which,  for  220,000  acres  under  culture, 
would  give  a  rate  of  about  3  cwts.  jier  acre.  Of  the  laud  planted  or 
tilled,  however,  it  must  be  remembered  that  40,000  acres  must  be 
classed  as  "  young  coffee,"  and  of  this  a  great  proportion  has  not  yet 
borne  a  berry.  Again,  there  is  a  considerable  extent  of  old  worn-out 
coffee  land,  yielding,  perhaps,  2  or  3  cwts.  per  acre.  Making 
allowance,  therefore,  for  these  circumstances,  the  average  yield,  even 
during  the  last  three  variable  seasons,  cannot  be  much  less  than 
5  cwts.  per  acre-  The  native  cultivation  of  coffee  has  usually  been 
calculated  to  extend  over  50,000  acres,  but  it  varies  very  much 
according  to  the  character  of  the  season,  the  prices  of  produce,  and 
the  cheapness  of  money.  The  quantity  of  native  coffee  shipped  in  the 
five  years  was  497,080  cwts.,  giving  an  average  of  124,270  cwts.,  or  a 
total  average  of  835,076  cwts. 


The  progrossive  increase  in  coffee  production  in  Ceylon  is  shown 
by  tlio  following  figures  of  the  exports  at  decennial  periods : 


Cwts. 

1836     60,329 

1846     173,892 

1856     445,568 


Cwta. 

1866 899,480 

1875     967,700 


lu  each  of  the  two  years,  1868  and  1870,  the  shipments  exceeded 
one  laillion  cwts. 

In  commencing  coffee  planting  the  first  step  is  the  selection  of 
ground.  A  virgin  forest  soil  on  the  slopes  of  the  mountains  about 
3000  foet  above  the  level  of  the  sea  is  most  suitable.  A  con- 
venient sx>ot  should  next  be  chosen  for  a  nursery  to  be  planted  with 
seed  or  parchment  coffee.  The  forest  should  then  be  cut  down,  lopped, 
and  in  five  or  six  weeks  burnt.  When  the  clearing  and  roads  are 
finished,  the  ground  should  be  lined,  holed,  and  planted  with  plants 
from  the  nursery,  which  will  be  then  from  nine  to  twelve  months 
old.  During  the  growth  of  the  plants  the  ground  must  be  kept  dear 
of  weeds,  and  the  buildings  for  machinery,  according  to  a  good  plan, 
should  be  at  once  commenced.  By  the  time  these  buildings,  together 
with  the  machinery,  are  erected  (say  three  years)  the  coffee  is  ready 
to  be  picked.  The  next  operation,  and  by  far  the  first  in  importance, 
is  pulping  the  coffee.  The  machine  must  extensively  used  is  an 
Improved  Pulper,  mauufacturcd  by  John  Gordon  and  Co.,  London, 
who  have  for  many  years  supplied  the  Ceylon  and  Indian  planters 
with  this  and  every  other  kind  of  coffee  machinery.  The  coffee  is 
run  into  the  pulixir  by  means  of  a  stream  of  water.  Ilere  tlie  pulp 
is  sei)arated  from  the  seeds,  whicli  fall  into  a  cistern,  where  they 
remain  from  eighteen  to  tweuty-four  tours  without  water.  Alter  this 
time  has  elapsed  the  cistern  is  supplied  with  rimning  water,  and  all 
the  glutinous  matter  is  by  this  means  washed  away.  On  some  planta- 
tions a  washing  machine  is  used.  It  is  then  dried,  by  a  machine 
made  for  the  purpose,  or  in  the  sun.  Having  been  stored  away  for 
two  or  three  weeks  it  is  again  placed  in  the  sun  to  finish  drying. 
This  is  completed  if  the  bean  crack  freely  between  the  teeth,  and  it 
is  not  until  then  ready  for  the  peeling  mill,  which  removes  the  parch- 
ment and  silver  skin  from  the  bean.  It  is  next  passed  through  the 
fan  or  ventilator  into  a  sizing  machine  (about  eighteen  feet  in  length), 
which  takes  out  the  broken  coffee  and  separates  the  beans  into  different 
sizes.  This  not  only  causes  the  coffee  to  roast  equally  (a  quality 
which  raises  its  value  in  the  market),  but  also  separates  the  pea-berry, 
or  round  coffee,  which  brings  a  much  higher  price. 

Mr.  W.  Sabonadiere,  an  old  planter,  speaking  of  the  best  elevation 
above  the  sea  at  which  coffee  nhould  be  planted,  states  that  in  Ceylon 
undoubtedly  that  from  2000  to  3500  feet  is  the  best,  but  climate  has 
also  a  good  deal  to  do  with  it.  Coffee  grows  well  at  Kaigalle, 
Koruegalle,  and  in  the  Doombei-a  valley  between  800  and  1500  feet 
above  the  sea.  In  Oiivah  coffee  beai-s  well  at  between  4000  and 
5000  feet  above  tlie  sea,  owing  to  the  di-y  air  and  climate ;  while, 
on  the  mor(5  western  side  of  the  island,  at  the  same  elevation, 
it  either  bears  only  2  or  3  cwts.  an  acre,  is  a  mass  of  leav^,  or 


GOFFXB.  41 

gets  covered  with  black  bug;  the  two  latter  being  chiefly  caused 
by  the  extreme  quantity  of  rain  that  falls.  He  sums  np  with  the 
opinion  that  a  dark  chocolate-coloured  soil,  mixed  with  small  stones, 
under  ledges  of  rock,  and  bestrewn  with  boulders,  is  the  most  suitable 
for  coffee  trees ;  and  that  the  best  medium  elevation  is,  say  8000 
feet  above  the  level  of  the  sea.  In  forming  a  nursery  one  bushel 
of  parchment  coffee  is  calculated  to  yield  about  30,000  plants ; 
so  that  for  a  clearing  of  100  acres  four  or  five  bushels  of  seed  would 
be  required.  The  placing  of  the  plants  in  the  holes  is  the  ono  ope- 
ration that  requires  the  utmost  care  and  attention.  The  planting 
season  conmiences  in  May  and  extends  to  the  end  of  November. 

Those  who  intend  to  embark  in  coffee  culture  in  Ceylon,  should 
certainly  procure  a  copy  of  Mr.  Sabonadiere's  '  Coffee  Planter  in 
Ceylon,*  published  by  E.  and  F.  N.  Spon,  London. 

Mr.  B.  J.  Corbet,  an  experienced  coffee  planter,  thus  speaks  of 
manuring  and  pruning,  observations  which  are  worth  attention  : 

*'  The  '  Eothschild  estate,'  thirty  years  planted,  consists  of  927  acres 
of  coffee  in  bearing ;  the  number  of  cattle  kept  was  about  three  hundred 
and  fifty  head  and  nearly  one  hundred  pigs ;  besides  the  high  road 
which  forms  one  boundai*y  of  the  property,  two  cart  roads  traverse  the 
whole  length  of  the  estate,  greatly  facilitating  manuring  operations. 
From  18G5,  when  the  Ceylon  Company,  Limited,  purchased  the  estate 
from  the  Messrs.  Worms,  to  1871,  the  crops  averaged  9^  cwts.  per 
acre,  two  out  of  the  six  reached  11^  cwts.  per  acre.  One-third  of  the 
estate  is  planted  on  patna  soil ;  but  in  Puselawa  patna  soils  are  above 
the  average,  though  still  requiring  annual  manuring.  Enough  manure 
was  made  on  the  estate,  including  cattle,  pig,  pulpers,  bazaar,  road, 
and  lines'  sweepings,  all  made  into  a  compost,  to  go  over  250  acres. 
Castor  oil  poonac  (oilcake),  bone-dust,  or  superphosphate  of  lime,  and 
other  artificial  manures  sufficient  for  300  or  400  acres  were  applied 
besides,  but  for  the  portions  planted  in  patna  soil,  manuring  haLT  the 
estate  yearly,  would  have  been  enough  to  keep  up  the  average  yield 
of  between  9  and  10  cwts.  per  acre. 

^  The  result  of  my  experience  on  that  and  other  estates  ranging  from 
500  up  to  5000  feet,  extending  as  far  back  as  twenty  years,  have 
convinced  me  of  the  following  facts,  which  cannot  be  too  strongly 
impressed  upon  those  who  may  have  the  lesson  to  learn. 

^'  1st.  That  all  manures  should  be  applied  as  near  the  surface  as  pos- 
siblo  without  acitud  exposure,  and  round  the  tree  where  practicable, 
but  not  too  near, 

^  2nd.  That  care  should  be  taken  to  avoid  injuring  the  main  lateral 
roots  as  much  as  practicable. 

*'  3rd.  That  thoroughly  mixing,  or  incorporating  the  manures,  of 
whatever  nature,  in  the  trench  is  a  most  important  point,  a  not  un- 
common method  being  to  throw  the  manure  in  a  lump  into  the  hole, 
which  is  usually  about  twice  the  depth  necessary,  trample  it  down 
perhaps,  and  cover  it  over,  upon  the  principle,  T  suppose,  •  out  of 
sight,  out  of  mind.'  There  is  more  money  sunk  in  ignorant  and 
careless  systems  of  manuring,  and  in  severe  and  injudicious  pruning, 
than  proprietors  think.  Too  severe  pruning,  especially  upon  the 
higher  estates  over  8000  or  3500  feet,  has  much  to  do  with  short 


12  coFm. 

crop*.  Thoneonda  tipon  thoiiBandg'  wortli  of  crop  «ro  yearly  cot 
away.  Mnay  plantorB,  and  experienced  onee  too,  pmne  thoir  trees 
to  bear  to  a  certain  aTorage  according  to  the  capabilities  of  the 
soil  and  tbo  climate  they  have  to  deal  with,  obliTioua  tbat  droagbl^ 
or  cxccseivo  rain,  or  bigb  winds,  or  eomo  other  of  >he  ills  cofEbe 
is  heir  to,  may  doprivo  the  trees  of  a  large  percentage  of  their 
berries,  in  almost  any  Btage  of  doTolopment.  It  is  more  pradent  to 
prune  for  a  benrier  crop,  Uian  it  is  to  pmuoItf^Afer,  if  all  the  bloBSoma 
set,  and  if  ap])rcbonsionB  are  entortainod  of  the  trees  OTerbearing, 
tboy  can  be  Inickod  np  lo  time,  but  this  must  be  done  in  Jfay,  June, 
and  July,  at  tlic  latest,  with  some  quick  acting  mauore,  such  as 
poonac,  superphosphate  of  lime,  and  a  little  guano,  or  sulphate  of 
ammonia  added ;  a  liquid  manure  ponr^  over  the  compost  will  bo 
found  a  good  siibstituto.  If  all  the  crop  does  not  come  forward,  and 
blossoms  d»  not  sot  well,  you  have  a  better  chance  of  securing  your 
avcra<;o,  than  if  you  hod  pruned  heavily,  to  a,  fixed  tlandard. 

"  Frequent  and  judicious  handlin//  is  another  vory  important  matter. 
Tlio  usual  practice  is  to  handle  twice  a  year,  four  times  weald  be  &r 
mure  advantagcons ;  but  it  must  be  done  with  much  greater  care  than 
is  customary  with  some  planters ;  women  and  children,  often  with 
little  or  no  propanitory  training,  are  put  to  this  work.  The  most 
eSBoutial  point  to  bo  considered,  especially  upon  liiyh  eglales  where 
wood  mnturcs  mom  slowly,  is  the  retention  of  those  shoots  yon  require 
not  only  to  carry  your  next,  but  tbo  fulhuring  cnip  at  iccJl,  and  to 
strengthen  these  shoots  by  giving  tbcm  all  the  nourishment  possible  ; 
yoQ  must  remove  all  suiicrfluons  ones  as  they  ap^>car.  I  need  scarcely 
add  that  the  riper  the  wood  the  better  the  chance  of  crop,  but  every 
planter  does  not  know  tliat  at  elevations  of  1000  feet  and  upwards  it 
tiikcs  tieo  yeay»  Ut  mature  wood  jiroiK-'rly. 

"  Again,  as  regards  mannring,  npou  the  su])position  that  you  have  a 
worn-out  or  neglected  estate  to  deal  with,  don't  bo  discouraged  if  the 
first  application  of  manure,  or  even  tbo  second,  in  cstremo  eases,  does 
not  give  the  results  you  anticipate.  Don't  manure  too  heavily  at 
first  in  such  coses ;  yon  force  tho  trees  beyond  tlieir  strength,  and  you 
waste  money.  Itecolk-ct  that  you  bavo  to  put  the  trees  into  aindition. 
First  of  all  you  have  to  restore  thoir  partially  dricd-up  arteries 
through  wbicli  tbo  inipoverislicd  nap  is  only  languidly  circulating. 
Y.iur  first  aj>pli(«tion  will  give  tone  and  quality  to  tho  sap ;  the  tree 
will  brgiii  to  sliow  signs  of  inci-eased  vitality,  and  tlirow  out  wood. 
Don't  allow  too  great  an  excess  of  that ;  select  the  shoots  you  wish  to 
keep  fur  the  ittJ-f  yenr,  remove  the  ri-st,  cspoeially  tho  ohl  sickly 
atteniuited  wood,  but  loavo  rather  more  tlian  less  of  tho  new.  Follow 
up  with  another  manuring,  of  a  more  stiuuiluting  nature,  and  you  may 
di'iwnd  MiKjn  a  crop  iti  nineteen  cases  out  of  twenty,  but  on  no  account, 
iNi-auso  you  have  got  it,  think  that  you  have  done  ouough,  that  you 
may  rest  from  your  labours,  and  that  pruning  and  regular  weeding 
will  now  bo  sufficient ;  you  are  stUl  dealing  with  an  invalid,  though 
eiinvalescont,  not  cured.  Persist  in  tho  some  course ;  never  leave  off 
mimuring,  even  for  ono  year,  it  is  ruinafi'on,  your  jiatient  would  loso 
iiuim  III  Olid  than  it  liiid  pri'vionsly  mode  in  two  yeaw,  under  generous 
lr«atmtiiit;  and  you  could  probably  never  recover  the  lost  ground. 
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Bear  in  mind  that  high  cuUivcUion^  once  eommenced,  must  he  kept  up. 
I  could  famish  numerous  instances  of  the  disastrous  results  of  starring 
estates  that  had  been  well  cultivated,  in  which  the  miserable,  false, 
and  short-sighted  economy  practised  has  cost  their  owners  thousands, 
aye  scores  of  thousands,  let  alone  the  deterioration  of  properties 
themselves.'' 

Coffee  Pests, — Coffee  is  a  remarkably  hardy  plant,  thriving  at 
various  elevations,  and  under  the  most  different  conditions  of  mois- 
ture, soil,  and  temperature.  It  is,  however,  liable  to  the  attacks  of 
certain  insects,  amongst  which  the  borer  is  the  most  formidable. 
This  has  been  shown  by  Dr.  George  Bidio,  in  a  published  report, 
to  be  the  larva  of  a  beetle  belonging  to  the  Cerambycida),  and  termed 
the  Xylotrechus  quadrupes.  Hardy  as  it  is,  the  tree  is  a  dreadful 
sufferer,  and  there  is  scarcely  a  time  when  it  is  entirely  free  from 
disease  within,  or  firom  attacks  of  enemies  from  without.  Grub, 
borer,  bug,  drought,  the  damp  and  the  leaf  disease,  arc  a  few  of  its 
enemies,  and  it  wiQ  bo  well  to  touch  upon  some  of  these. 

Mr.  J.  Nietner  has  given  in  the  Ceylon  papers  an  interesting 
notice  of  noxious  insects  to  coffee,  which  it  is  desirable  to  republish 
as  furnishing  a  useful  contribution  to  biographical  and  economic 
entomology — a  branch  of  the  science  which  is  now  being  daily  more 
and  more  appreciated.  In  judging  of  apparently  trivial  passages 
as  well  as  of  scientific  technicsdities,  which  occur  in  the  text,  this 
must  be  borne  in  mind.  To  those  planters  who  would  wish  for 
more  elementary  explanations  I  can  strongly  recommend  '  West- 
wood's  Introduction  to  the  Modem  Classification  of  Insects,'  2  vols., 
with  numerous  woodcuts,  as  a  most  excellent  and  exhaustive  source 
of  information. 

The  numerical  list  given  below  might  easily  be  doubled  by  minute 
research  in  the  outlying  districts,  and  introduction  of  unimportant 
species.  In  fact  the  brown  and  white  bug,  and  the  black  and  white 
grub,  are  the  only  universal  and  important  enemies  of  the  coffee  tree 
in  Ceylon.  The  destructions  of  Arhines,  Limacodes,  Zeuzcra,  Fhy- 
matea,  Strachia,  the  white  ant  and  the  white  borer,  and  the  coffee  rat, 
appear  to  be  of  a  more  local  and  occ^ional  nature,  and  are  therefore 
of  less  importance.  The  rest  of  the  species  arc  nearly  all  enumerated 
for  the  sake  of  scientific  completeness  only. 

ENEMIES  OF  THE  COFFEE  TREE  AND  THEIR  PARASITES. 

Hemiftera. 

Pseudococcus  Adonidum^  L.    (White  or  mealy  bug.) 

Pkunsites :  Scymnus  rotundatus.    Motch.  Et.  ent.  1859. 
Encyrtus  Nietneri.    Motch.  loc.  cit. 
Chariocerus  musciformis.    Motch.  loc.  cit. 
Acanis  translticens,  N. 
Lecanium  coffew.    Walk.  List  Ins.  B.  M.    (Brown  or  scaly  bug.) 
Parasites :  ScutellisUi  cyanea.    Motch.  loc.  cit. 

Cephaieta  purpitreiv^ntris,    Motch.  loc.  cit. 
„       brunneiventris.    Motch.  loc.  cit. 
„       ftisciventris.    Motch.  in  litt. 
Eiicyrtus  paradisicus.    Motch.  in  litt 

„       Nietneri.    Motch. 
CirrhoapHut  coccivortu.    Motch.  in  litt. 
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Mtrietta  leopardina,    N.  in  litt. 

CMlooorus  circumdatuM,    Behonh. 

Acanu  translvoens,  N. 
Lecanium  n»)ruin^  N.    (Black  bug.) 
Syncladium  Nictneri.    Rabh.  Dread.  Hedwig.  1858. 
Tnposporium  Oardneri,    Berk.  J.  Hort.  Soc  Lond.  1849.    (A  fimgltt.) 
Aphis  coffeoTy  N.    (Goffoe  louae.) 

Parasites :  Syrphus  Nietneri,    Sohincr  in  litt. 
„      splendens,    Dolesh. 

Micromus  avstralis.    Hag.  Yerh.  Wien.  z-b.  G.  1858. 
Strachia  gcometrioa,    Motoh.  in  litt 

Lepidoftbsa. 

Aloa  lactinea.    Gram.  pap.  ex. 

Orgyia  Ceylanica,  N. 

Enproctis  virguncula.    Walk,  loc  oit 

Trichia  exiyua,     Feld.  in  litt. 

Narosa  conspersa.    Walk.  loo.  dt. 

Li/nacodca  graciosa,    We«tw.  Ent.  cab. 

Zeuzera  coffecp,  N.    (Red  borer.) 

Agrotis  segetiim,    Wien.  V.    (Black  ^mb.) 

GalleinomorpfM  lichenoides,    Feld.  in  litt. 

Boarmia  Ceylanioaria,    Feld.  in  litt 

„        lencostigmaria,    Feld.  in  litt 
Eupithccia  coffearia.    Fold,  in  litt. 
Tortnx  „  Feld.  in  litt. 

Gracilaria  f  coffeifoiiella,     Motch.  loc.  cit. 

Neuboiteba. 
Termcs  fatalis.    Ksenig.    (White  ant.) 

DiPTEllA. 

Anthomyza  ?  coffca:,  N.  in  Motch.  loc  cit. 


Obthopteba. 
Phyjtiatea  punctata,  D. 

CJOLBOPTERA. 

Ancylonycha  spec  f    (Wliite  grub.) 

Xyhirechus  qnadnipes,    Chevt.    (White  or  Indian  borer.) 

Arhines  i  destructor,  N. 

Aftera. 
Acarus  coffe(r,  N. 

Mahmaua. 

Qolunda  Ellioti,    Gray  in  Kel.  Prod.    (Coffee  rat.) 

Desobiptions  and  Observations. — Paeudococcm  Adonidum  (white  or 
moaly  bug).  Male :  Head  rather  square,  enlarged  behind  and  rounded 
off  at  the  posterior  angles ;  eyes  prominent,  black ;  ocelli  two,  small, 
lateral ;  antennaB  nine-jointed,  second  joint  longest,  third  shortest, 
four-ninths  subequal ;  mouth  externally  reprosented  by  two  black 
knobs  resembling  blunted  mandibles.  Thorax  ample,  oblong — quad- 
rate, enlarged  at  the  shoulders ;  wings  two,  ample,  two-nerved,  hyaline, 
strongly  iridescent,  laid  straight  down  the  back,  half  overlapping  each 
other  when  at  rest.  Scutellum  ample,  transverse,  rounded  at  the  apex. 
Abdomen  subcylindrical,  of  shrivelled  appearance,  with  two  long 
anal  setfe,  which  are  slightly  curled,  and  of  mealy,  brittle  bonsistencai 
The  insect  is  of  light  dirty-brownish  colour  and  slightly  hairy ;  it  is 
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very  minnte  (yery  much  smaller  than  the  fomale;  only  about  a 
quarter  line  long),  and  resembles  certain  small  EphemeridsB  or  May 
flies. 

Female:  Apterous,  oval,  brownish-purple,  covered  with  a  white 
mealy  powder  which  forms  a  stiff  fringe  at  the  margin  (one  tooth  or 
toft  to  each  segment  on  either  side),  and  at  the  extremity  of  the 
abdomen  two  set».  The  back  is  laid  out  in  three  longitudinal  and  a 
number  of  transverse  corrugations,  the  latter  corresponding  with  the 
number  of  segments,  upon  each  of  the  three  longitudinal  corrugations 
the  mealy  secretion  forms  a  sort  of  ridge  cap.  The  feelers,  legs,  and 
promuscis,  are  of  light-brown  colour  and  slightly  hairy.  The  former 
are  setaceous,  eight-jointed  (the  last  joint  being  the  longest),  nearly  as 
long  as  the  legs  and  porrected.  The  promuscis  is  situated  between 
the  anterior  pair  of  legs,  having  a  few  hairs,  but  no  sucking  bristles 
at  the  tip. 

The  larvae  and  pupaa  of  the  female  resemble  the  perfect  insect,  but 
are  on  a  smaller  and  less  perfect  scale.  In  the  male  pupa  wings  and 
anal  setfe  are  rudimental,  in  the  male  larvae  absent.  These  imperfect 
males  rather  resemble  young  Psoci  or  Aphides,  but  they  carry  the 
antennae  turned  backwards,  along  the  sides  of  the  body.  The  larvae 
and  pupae  are  active — move  about. 

The  insects,  in  all  stages  of  development,  are  found  all  the  year 
round,  the  propagation  being  continuous.  It  appears  to  me,  however, 
that  the  males  are  most  plentiful  about  June  and  January  than  at  any 
other  season.  They  affect  dry,  hot  localities,  and  are  found  as  well  on 
the  branches  as  on  the  roots  of  the  trees,  to  about  one  foot  under 
ground.  The  eggs  are  actually  laid  and  enveloped  in  a  white  cottony 
substance ;  they  are  oval  and  of  yellow  colour.  I  am  not  sure  that 
there  are  not  two  species  in  the  island,  as  I  find  some  communities 
rather  flatter  and  more  densely  covered  with  meal.  However,  these 
may  be  local  varieties.  The  white  bug  of  the  Ceylon  coffee  tree  seems 
to  be  identical  with  the  species  which  is  naturalized  in  the  conser- 
vatories of  Europe,  and  is,  perhaps,  a  cosmopolite.  It  is  clasely 
allied  to  the  cochineal  insect.  There  are  several  insects  in  the 
island,  resembling  the  white  bug,  but  of  the  size  of  a  sixpenny,  and 
even  shilling-piece,  these  belong  to  the  genus  Dorthesia,  and  I  have 
generally  found  the  up-country  species  upon  the  stem  of  a  laurel — 
Tdranihera  Oardnerij  Thw. 

The  white  bug  is  preyed  upon  by  the  larva  of  Scymnus  rotundatus. 
— This  is  a  minute  beetle  of  the  lady-bird  tribe,  as  big  as  a 
pin's  head,  black  and  pubescent.  The  larva  greatly  resembles  the 
white  bug  and  might  easily  be  mistaken  for  it.  It  is,  however, 
longer,  narrower,  flatter,  and  of  a  yellow  colour,  but  covered  thickly 
with  stiff  white  hair  of  the  same  cottony  substance  as  those  of 
the  bug.  This  covering  is  occasionally  renewed,  and  is  especially 
thick  when  the  metamorphosis  is  at  hand.  This  latter  the  larva 
undergoes  in  a  thin  oval  cocoon,  to  which  the  white  covering  of  the 
larva  remains  externally  attached.  This  larva  is  very  active  and 
attaches  itself  to  the  imder  side  of  the  bug.  Westwood,  Introd.,  vol. 
L  898,  mentions  the  larva  of  a  Scymnus  feeding  upon  Aphides,  and 
YoL  ii.  448,  feeding  upon  Aleurodes.    The  larva  of  the  Scymntu  is 
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an  extomal  parasito,  and  M.  de  Motchulsky  is  wrong  in  stating  that  I 
had  discoycrod  it  '*  dans  le  Psendococcus." 

Tho  white  bug  is  also  preyed  upon  by  the  larvs  of  Encyrtus  Nieineri 
and  Chartocenta  muaciformisj  two  minute  Hymenoptera  (wasps),  the 
former  of  a  yellowish  colour  and  common,  tho  latter  black  and 
scarcer.  There  is  also  a  very  minute  whitish  translucent  mite,  which 
is  found  mixed  up  with  the  bug,  and  no  doubt  injures  it  to  some 
extent.     I  will  call  it  Acarus  Iramlucens. 

Lecanium  Coffece  (brown  or  scaly  bug). — Male  :  Head  transversely 
ovatc-rotundate,  narrowed,  and  square  in  front;  eyes  large,  black; 
ocelli  two,  small,  lateral ;  antennsB  nine-jointed,  second  joint  smallest ; 
third  longest,  thence  decreasing  to  the  tip ;  mouth  as  in  the  male  of 
the  white  bug;  thorax  ample,  cordiform,  narrowed  in  front;  wings 
two,  hyaline,  two-nerved,  subcostal  nerve  dark  pink,  not  folded 
straight  down  the  back  when  at  rest,  but  half  spread  out ;  scutellum 
as  in  white  bug;  abdomen  triangular,  subcylindrical,  of  shrivelled 
appearance,  with  two  lateral  points,  one  central  appendage,  and  two 
long,  thin,  white  filaments  at  tiie  extremity.  The  insect  is  still  more 
delicate  than  the  male  Pseudococcus,  of  clear,  light,  pinkish-brown 
colour,  slightly  hairy ;  very  pretty. 

Female:  Apterous,  tortoise-like,  yellowish,  marbled  with  grey  or 
light  brown,  suboval,  more  or  less  semi-globose  according  to  age ; 
back  with  one  elevated  longitudinal,  and  two  transverse  costae,  uneven  ; 
split  behind,  at  tho  extremity  of  a  split  bifid  anal  flab  of  brown 
colour ;  eyes  marginal,  black ;  antenna)  seven-jointed,  third  joint 
longest ;  promuscis  with  one  long  sucking  bristle.  The  old  indi- 
viduals are  light  brown,  with  a  dark  margin,  smooth,  semi-globose, 
fixed  to  the  branch. 

Larva)  of  female  with  two  anal  filaments,  which  are  lost  in  after- 
life. The  larva)  and  pupa)  of  both  sexes  arc  active,  with  the  exception 
of  the  male  pupa,  which  is  plentiful  on  the  under  side  of  tlio  leaves, 
where  the  long,  narrow,  oval  shell,  under  which  it  rests,  is  easily  dis- 
covered. This  shell  is  transparent,  and  composed  of  nine  plates,  three 
central  and  tlu'ee  ou  either  side.  I  liave  occasionally  found  the  entire 
imder  side  of  leaves  covered  with  nothing  but  male  pnpic,  all  dead. 
This  species  of  bug  affects  elevated  (above  3000  feet),  cold,  damp^ 
close  localities,  where  it  is  found  in  all  stages  of  development 
all  the  year  round,  the  propagation  being,  as  in  the  white  bug,  con- 
tinuous. As  in  the  latter  species,  the  males  seem  to  be  more  abun- 
dant about  June  and  January  than  at  any  other  season.  The  eggs, 
which  are  oval  and  of  pinkish  colour,  are  not  actually  brought  forth 
by  the  female  ;  but  when  they  are  matured  the  parent  insect  dies,  the 
whole  interior  forming  one  mass  of  eggs  protected  by  the  shell. 

This  kind  of  bug  is  closely  allied  to  the  lac  insect  (Coccus  Lac^a,  K.) 
of  India. 

The  brown  bug  is  much  infested  by  parasites,  amongst  which  tho 
following  are  the  most  common  : — Scuiellisia  cyanea,  Encyrtua  Nietneri, 
Encyrtua  paradisicus,  Cephaleta  purpureiventrisj  Cephaleta  hrunneiven" 
tris,  Cephaleta  fuaciventris,  CirrhoapUus  coccivorus,  Marietta  leopardina. 

These  are  all  Hymenoptera  of  the  most  minute  description,  pre- 
senting under  the  microscope  the  most  elegant  forms,  and,  for  tho 
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moet  part,  the  most  brilliant  metallic  colours.  The  Marietta,  for 
instance,  is  spotted  or  ocellated  all  over  black  and  white,  like  a 
leopard.  They  can  easily  be  obtained  by  putting  a  bugged  branch, 
cut  in  convenient  lengths,  into  a  bottle,  when,  after  some  time,  the 
little  wasps  will  be  found  flying  about  inside,  having  made  their 
escape  from  the  bugs.  The  mother  parasite  lays  her  eggs  amongst 
the  bugs ;  when  hatched,  the  young  lar?8B  find  their  way  easily  to  the 
soft  under  side  of  the  bugs,  where  they  attach  themselves  like  leeches, 
and,  protected  and  fed  by  the  body  of  the  bug,  remain  until  they 
reach  the  perfect  state.  A  bug  thus  attacked  produces,  of  course,  no 
eggs,  and  instead  of  the  young  bugs,  in  course  of  time  there  escape 
these  little  wasps.  The  shells  of  the  old  bugs  are  frequently  found 
with  one  or  two  holes;  it  is  from  these  that  the  parasites  have 
escaped.  I  have  seen  as  many  as  six  larvae  (belonging  to  different 
species  of  Hymenoptera)  attached  to  one  single  bug.  These  larvaa 
can  easily  be  seen  on  turning  up  some  old  bugs  with  the  point  of 
a  penknife;  they  are  little  white  or  yellowish,  eyeless  and  footless 
maggots,  some  of  which  can  leap  to  a  considerable  distance  by 
doubling  themselves  up  and  spasmodically  extending  themselves 
again  to  their  full  length. 

On  examining  old  full-grown  bugs,  the  shells  are  often  found  filled, 
not  with  eggs,  but  with  a  white  flaky  substance,  amongst  which  the 
above-mentioned  mite,  Acarua  tranducens,  is  seen  busy.  ^I  have 
thought  that  the  mite  might  have  been  the  destroyer  of  the  eggs  in 
these  cases,  and  that  the  flaky  substance  was  the  empty  and  decom- 
posing egg-shells,  but  do  not  feel  certain  on  this  subject.  The 
planter  has  another  friend  in  the  larva  of  a  kind  of  lady-bird,  which 
feeds  upon  the  bug,  viz.  that  of  the  Chihcorua  circumdaiua  (Syn.  Ch, 
nigro-marginaius,  N.  in  Motch.  Et.).  This  larva  is  of  ashy-grey 
colour,  fiirnished  with  black  spots  and  rows  of  black  spines.  The 
perfect  insect  resembles  a  full-grown  bug,  being  semi-globose,  light 
brown,  with  black  margin  round  the  elytra.  There  is  a  variety  which 
is  altogether  dark  brown.  The  larva  skin  splits,  but  is  not  thrown 
off  when  the  insect  assumes  the  pupa  state.  When  the  imago,  or  per- 
fect insect,  issues  from  its  double  shell,  it  is  white,  turns  round  (head 
towards  tail  of  skins),  and  sits  in  this  position  upon  its  former  en- 
velopes for  twenty-four  hours  before  it  moves  off.  During  this  time 
it  gains  its  proper  colouring.  It  is  common  at  all  seasons,  but 
especially  from  March  to  September,  and  in  all  stages  of  the  meta- 
morphosis, the  larva  generally  fixing  itself  to  the  under  side  of  the 
leaf  when  its  transformation  approaches. 

White  or  Indian  Borer  {Xyhtrechus  quadrupea,  Chev.). — This  is  a 
longicom  beetle  of  the  tribe  of  the  Clytidce,  or  wasp-beetles  of 
England  (so  called  from  their  resemblance  to  wasps  with  regard  to 
their  system  of  coloration).  Its  ravages  amongst  the  coffee  estates 
of  Southern  India  of  late  years  are  too  well  known  to  need  allusion 
here,  more  especially  as  they  have  called  forth  the  able  works  of 
Colonel  Taylor  and  Dr.  Bidie,  the  latter  being  commissioned  by  the 
Madras  Government  to  investigate  and  report  on  the  subject  officially 
— an  honour  offered  to  myself,  but  which  circumstances  prevented  me 
from  accepting.     I  therefore  confine  my  remarks  to  the  doings  of 
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the  insoct  in  this  island :  for  we  haye  it  here — bnt,  fortunately,  not  in 
great  numbers.  In  fieust,  the  only  instance  in  which  I  haye  heard  it 
complcuned  of  is  that  of  a  gentleman  in  Ouda  Poselawa,  who,  in 
1869,  wrote  to  me  on  the  subject,  sending  me  specimens  of  the  insect 
which  are  now  before  me,  and  leaye  no  doubt  that  it  is  the  real  white 
borer.  He  said  that  he  had  then  known  it  for  six  years,  that  lately 
he  had  lost  Jive  acres  of  coffee  by  it,  and  that  ho  kept  regular  horer^ 
catchers.  He  also  informed  me  that  the  yillagers  in  the  neighbourhood 
professed  to  haye  known  it  time  out  of  mind  and  called  it  *<  Panova," 
(However,  this  is  a  general  term  for  wood-boring  insects. ) 

The  white  borer,  in  its  perfect  state,  is,  like  its  congeners  at  home, 
an  active  elegant  beetle,  delighting  in  hot  sunshine  and  old  palings. 
It  is  from  a  half  to  three-quarters  of  an  inch  long,  black,  with  wlutish  or 
yellowish  bands  across  the  elytra,  the  three  latter  of  the  bands  forming 
the  inverted  letter  V. — The  four  posterior  femora  are  of  pink  colour. 
The  insect  is  thus  easily  distinguished  from  other  species  of  the  genus 
which  occur  in  this  island. 

It  is  in  the  larva  state  that  it  destroys  the  coffee  trees,  the  perfect 
insect  laying  its  eggs  upon*the  stem  of  the  tree,  whence  the  young 
larva  find  their  way  into  the  inside. 

The  nature  of  the  destruction  is  the  same  as  that  of  the  red  borer, 
but  tbe  Xylotrechus  is  much  more  numerous,  so  that  dozens  of  the 
insects  reside  in  one  tree,  whereas  of  the  former  I  have  never  found 
more  than  one  or  two  individuals  together. 

Dr.  Bidie  writes  to  me  that  he  thinks  shade  is  the  only  remedy  on 
the  South  Indian  estates.  For  the  last  couple  of  years  we  have  not 
heard  so  much  about  its  ravages,  which  are  probably  diminishing; 
but  a  short  time  ago  the  Xylotrechus  was  undoubtedly  the  most 
formidable,  tangible  enemy  the  coffee  tree  had.  Hundreds  upon 
hundreds  of  acres  of  coffee  were  totally  destroyed  by  it  in  South 
India,  and  in  fact  it  was  at  that  time  feared  that  the  whole  of  the 
coffee  estates  in  Coorg  and  Wynaad  might  be  extinguished  by  it. 

Arhines?  destructor, — This  is  a  beautiful  green  weevil,  two  and  a 
half  inches  long  and  one  broad,  oval,  narrowed  in  front,  covered  all 
over  with  closely  set  but  isolated  gold-green  scales,  winged.  The 
head  is  rather  short  and  blunt ;  antennaD  apical,  elbowed  at  the 
middle,  the  part  beyond  the  middle  being  composed  of  eleven  joints, 
forming  a  club  towards  the  end,  the  third  joint  from  the  tip  being  the 
thickest;  they  are  brown,  hairy  beyond  the  middle;  the  thorax  is 
plump,  bubconical ;  the  anterior  legs  are  the  longest,  the  second  ])air 
the  shortest,  the  tibio)  and  tarsi  of  all  are  hairy,  the  tarsi  with  hairy 
brushes  underneath,  especially  thick  at  tiie  third  joint  which  is  deeply 
two-lobed ;  the  tibiss  of  the  second  pair  are  long,  serrated  inside, 
curved  and  two-hooked  at  the  apex.  The  insect  varies  considerably 
in  size  and  colour. 

This  pretty  beetle  is  conmion  during  the  dry  weather,  but  I  have 
never  found  it  do  any  injury  to  the  coffee.  Mr.  James  Itose,  of 
Maturatto,  who  first  directed  my  attention  to  it,  wrote  to  me : — **  The 
mischief  they  do  to  the  coffee  is  really  frightful,  and  if  they  were  as 
plentiful  as  the  bug,  they  would  be  our  worst  enemies.  Five  or  six 
acres  wore  completely  c6vorcd  with  them,  and  they  consumed  almost 
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e?ery  leaf.  Tear  after  year  they  appeared  upon  the  same  place.  In 
May,  when  these  insects  disappear,  the  logs  and  rocks  may  be  seen 
strewed  with  their  bright  green  elytra." 

The  family  of  the  weevUs  is  one  of  the  most  extensive  amongst  the 
beetles,  and  many  of  its  members  both  here  and  in  Europe  do  mnch 
injury  to  agricultural  produce.  I  have  seen  nearly  the  whole  sweet 
potato  {BataUu  edulia)  crop  of  the  Negombo  district  destroyed  by  one 
of  them,  the  CyUu  tureipennis.  The  common  rice-weevil  (Sitophilus 
Oryzaei)  is  another  instance,  and  one  of  the  cocoanut  destroyers  of 
the  low  country  belongs  also  to  this  fetmily,  the  Sphcsnophorui 
plampennis. 

Acanu  Coffece. -^This  is  a  very  minute  mite,  hardly  perceptible  to 
the  naked  eye,  which  feeds  upon  the  coffee  leaves  nearly  all  the  year 
round,  but  more  commonly  from  November  to  April,  giving  them  a 
brownish  sun-burnt  appearance.  The  damage  it  does  is  not  great  in 
the  aggregate,  but  individual  trees  certainly  suffer  from  it.  It  is 
closely  allied  to  the  '*  red  spider  "  of  the  hothouses  in  Europe ;  oval, 
naked,  light  red,  abdomen  darker,  four  rows  of  hair  along  the  back, 
legs  hairy.  It  feeds  on  the  upper  side  of  the  leaves  where,  amongst 
the  live  insects,  empty  skins  and  minute  red  globules  are  found  in 
plenty.  These  globules  are  fixed  by  a  style  to  the  leaf,  and  are  the 
young  in  the  first  stage  of  existence ;  the  style  is  the  mouth,  but  the 
rest  of  the  body  is  a  perfect  globule  without  any  appendages  whatever. 
These  latter,  however,  gradually  break  forth,  and  when  the  animalcule 
is  furnished  with  all  it  requires,  it  lets  go  its  hold. 

Coffee  rat  {Oolunda  Ellioti). — This  well-known  animal  does  not 
habitually  reside  on  coffee  estates,  but  comes,  apparently,  when  its 
food  fetils,  from  the  jungle  to  the  neighbouring  estates  to  supply  its 
wants  there.  Hence,  estates  with  much  surrounding  jungle  are  more 
liable  to  be  infested  than  others,  in  the  same  way  as  the  fields  ad- 
joining the  jungle  suffer  more  than  the  more  remote  ones. 

With  their  long  sharp  incisors  they  bite  off  the  smaller  and 
younger  branches  of  the  trees,  beautifully,  regularly,  and  smooth,  and 
generally  one  inch  or  so  frt)m  the  stem,  so  as  to  allow  them  to  rest 
upon  the  stump  whilst  they  are  gnawing  it  through.  Shonld  the  plants 
be  quite  young,  just  taken  from  the  nursery,  they  bite  them  right  off 
a  few  inches  from  the  ground.  Their  object  in  doing  this  is,  no  doubt, 
first  to  get,  like  other  rodentia,  at  the  bark,  which  they  do  not  appear 
to  devour  entirely,  but  simply  to  masticate  for  the  si^e  of  the  juice, 
but  probably  they  act  in  tlus  respect  in  accordance  with  the  state 
of  their  appetite;  and  secondly  to  get  the  leaves  for  their  nests. 
These  latter  are  commonly  found  in  hollow  trees,  whither  they  also 
drag  the  bitten-off  branches.  They  seldom  appear  to  eat  the  berries. 
They  are  destroyed  either  by  poison  or  by  traps,  in  which  latter 
enormous  numbers  are  said  to  have  been  caught.  There  is  hardly  an 
estate  that  does  not  now  and  then  receive  a  visit  from  them. 

A  small  squirrel,  a  dark  variety  of  the  common  palm-squirrel  of 
the  low  country  (Seiurus  ihree^Vittatus)  is  commonly  found  about 
ooflfee  estates :  this  does  what  the  rat  apparently  does  not — eats  the 
berries,  which,  being  indigestible  with  the  exception  of  the  outside 
pnlp,  are  aflerwards  dropped  and  found  upon  logs  and  on  the  ground, 
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in  the  shape  of  parchment  coffee.  Jackals  and  monkeys  occasionally 
do  the  same,  apd  a  deer  will  now  and  then  come  from  the  forest  and 
nibble  the  tops  of  the  yoong  trees ;  but  these  are  not  serious  injuries. 
Far  more  so,  are  those  arising  from  the  trespass  of  the  boffiJo. 

The  coffee  leaf  fungus,  Hemilia  va$iairWf  is  another  anxiety  of  the 
coffee  planters.  Leaf  disease  in  coffee  has  now  assumed  an  aspect  so 
serious  that  the  fullest  possible  investigation  into  its  cause  or  causes, 
nature,  effect,  and  the  possible  remedies,  can  no  longer  be  avoided. 

Very  contradictory  are  the  opinions  of  planters  themselves  with 
reference  to  this  pest  of  the  coffee  tree.  We  have  heard  from  more 
than  one  quarter  that  splendid  crops  follow  severe  attacks  of  leaf 
disease ;  from  another  that  short  crops  are  the  result.  One  planter 
will  tell  you  that  trees  badly  a£fected  one  season  show  little  sign  of 
the  disease  the  next,  while  others  say  that  the  trees  worst  affected  one 
year  are  similarly  circumsianced  under  subsequent  appearances  of  the 
disease  on  their  estates.  At  certain  periods  of  the  growth  of  the  tree, 
young  branches  seem  to  be  perfectly  free  from  disease,  and  yet  they 
become  affected  gradually  at  a  later  stage.  Further  experience  of  the 
characteristics  of  the  disease  is  evidently  required  before  definite  con- 
clusions as  to  its  course  and  incidence  can  be  arrived  at,  and  it  would 
be  well  to  have  the  results  of  the  observation  of  experienced  planters 
in  order  to  aid  scientific  inquiry  on  the  subject. 

It  would  be  interesting  and  useful  to  know  whether  the  disease  is 
more  prevalent  in  a  dry  district  than  a  wet  one.  Whether  old  trees 
are  attacked  by  it  more  readily  than  young.  Whether  old  coffee  that 
has  been  manured  with  cattle  manure,  or  other  bulky  manures,  suffers 
as  much  from  it  as  coffee  that  has  had  chemical  manures  applied  to  it ; 
and  whether  the  aspect  of  the  estate  has  anything  to  do  wil^  it,  &c. 

Production  in  British  India. — Passing  from  the  island  of  Ceylon, 
we  reach  the  peninsula  of  India,  where,  under  British  enterprise, 
coffee  cultivation  is  making  rapid  progress  frx)m  the  greater  facility 
of  obtaining  labour.  It  is  this  insuperable  difficulty  which  has 
crippled  production  in  our  West  Indian  possessions,  and  led  to  the 
transfer  of  the  culture  of  many  of  the  leading  staples  of  commerce 
from  the  western  to  the  eastern  hemisphere. 

Coffee  is  now  a  much  more  important  article  of  agriculture  in  India, 
Ceylon,  Java,  and  Brazil,  than  in  its  native  countries.  It  is  not  much 
more  than  half  a  century  ago  that  the  coffee  plant  was  first  introduced 
into  Bengal.  The  origin  of  coffee  culture  in  India  is  due  to  some 
refugees  from  the  Philippines,  and  has  been  detailed  circumstantially 
by  £e  late  Mr.  J.  S.  Buckingham.  Suffice  it  to  say  that  about  1820 
an  insurrection  of  the  native  Indians  of  the  Philippine  Islands,  against 
their  conquerors  the  Spaniards,  drove  almost  every  white  man  from  that 
country,  and  some  few  of  these  sought  refuge  in  Calcutta.  Among 
others  were  two  Frenchmen,  who  had  been  for  some  years  successful 
cultivators  of  coffee  at  Manila,  but  who,  though  wealthy  by  their 
possessions  there,  barely  escaped  with  their  lives.  A  subscription 
was  raised  for  them  by  ihe  merchants,  money  advanced,  the  requisite 
land  purchased,  the  coffee  plant  cultivated  on  it ;  and  from  this  source 
has  sprung  all  the  subsequent  increase  which  makes  the  present  pro- 
duction of  India  about  60,000,000  lbs. 
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The  production  of  Indian  cofSoe  is  confined  almost  entirely  to  the 
Madras  Presidency,  the  native  states  of  Travanoore,  Mysore,  and 
Coorg.  The  fluctuations  of  the  trade,  which  are  often  considerable, 
are  to  be  explained  by  the  deficiency  or  abundance  of  crops,  according 
as  the  season  is  unfiftvourable  or  the  reyerse.  Crops  have  often  been 
materially  affected  too  by  the  ravages  of  the  ''  borer,"  by  rot,  as  well 
also  (and  this  is  a  large  element  in  &e  influences  which  have  from  time 
to  time  affscted  injuriously  the  out-turn  of  the  crops)  by  the  want  of 
knowledge  of  proper  conditions  of  cnlture  on  tiie  part  of  those 
engaged  in  the  cultivation,  both  Earopeans  and  natives.  The  in- 
dustry has  been  long  established  in  Southern  India,  and  Europeans 
have  engaged  in  it  for  upwards  of  forfy  years. 

The  cultivation  has  now  settled  down  into  a  steady  and  prosperous 
industry,  in  which  natives  are  largely  occupied  as  well  as  Europeans ; 
but,  like  tea,  before  attaining  this  last  stage,  it  went  through  all  the 
phases  of  wild  speculation.  From  1800  to  1863  or  1864,  there  was 
quite  a  mania  for  the  cultivation  of  coffee.  Land  was  bought  reck- 
lessly, without  regard  to  its  suitability,  cleared  and  brought  into 
cultivation  at  enormous  expense,  and,  in  many  cases,  ruinous  loss  ulti- 
mately. Qreat  sums  of  money  were  wasted  in  this  speculative  period, 
which  was  followed  by  the  inevitable  reaction  and  depression.  This 
period  has  long  passed,  and  planters  understand  now  tiiat  they  cannot 
hope  for  the  visionary  profits  of  which  they  were  formerly  assured  ; 
but  the  cultivation  oif  coffee  is,  with  care  and  intelligence,  a  steady 
and  prosperous  support  to  those  engaged  in  the  industry. 

It  is  a  noticeable  fact,  as  showing  the  wide  range  of  the  plant,  that 
in  many  of  the  countries  where  coffee  culture  has  been  introduced, 
species  have  been  found  indigenous,  such  as  Coffea  alpestria,  grume" 
hide$^  and  WightianOj  in  the  Neilgherry  hills;  0.  mauritiana,  in 
Bourbon  ;  and  0,  Ltberica,  in  Western  Africa. 

Although  the  coffee  tree  will  not  refuse  to  grow  and  even  bear  crop  in 
countries  subject  to  frost  and  snow,  and  extreme  warmth  is  not  abso- 
lutely necessary  to  its  existence,  still  experience  shows  that  it 
flourishes  and  bears  fruit  abundantly  only  within  the  tropics.  In 
Southern  India  and  Ceylon  the  elevation  at  which  the  estates  are 
situated  varies  considerably,  from  nearly  6000  feet  above  sea-level  to 
so  low  as  400  and  even  800  feet  It  has  been  asserted  that  coffee  re- 
quires a  great  deal  of  moisture ;  and  a  humid  atmosphere,  combined 
with  a  warm  temperature,  will  encourage  trees  to  bear  most  heavily. 
The  latter  requirement  must  not  be  overlooked,  as  it  is  well  known 
that,  on  very  elevated  estates,  where  an  almost  perpetual  mist  and 
frequent  rains  furnish  more  than  an  adequate  supply  of  moisture,  but 
where,  however,  the  air  is  seldom  warm,  even  when  the  sun  shines 
brighUy,  the  coffee  trees,  even  in  sheltered  situations,  though  they 
sometimes  present  a  healthy  and  even  luxurious  appearance,  bear  but 
very  little  crop.  Such  situations  also  prove,  in  many  cases,  strong- 
holds of  the  blight  called  black  bug.  Hence  few  experienced  planters 
would  think  of  establishing  a  garden  at  an  elevation  above  4000  feet ; 
though,  if  the  aspect  and  soil  be  exceptionally  favourable,  coffee  may 
fluive  well  and  yield  heavy  crops  at  an  elevation  of  even  6000  feet. 
In  situations  between  2000  and  4000  feet  above  sea-level,  the  climate 
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and  temperaiore  required  by  coffee  will  generally  be  found*  In  ele- 
vations below  2000  feet,  the  great  heat  of  the  climate  causes  so  rapid 
a  growth  of  vegetation  that  it  is  extremely  difficult  to  keep  down 
the  weeds,  and  where,  as  at  a  tolerable  elevation,  one  monthly 
weeding  would  be  amply  sufficient,  two  at  a  lower  elevation  would  hb 
quite  necessary  to  keep  an  estate  dean.  Moreover,  the  miJarious 
atmosphere  of  estates  in  low  situations  is  a  condition  which,  though 
suited  to  the  coffee  plant,  is  not  conducive  to  human  health. 

The  most  suitable  soil  in  the  East  Indies  for  the  co£fee  plant  is  that 
which  grows  soft  timber.  The  latest  authorities  seem  to  confirm 
the  opinion  of  Laborie,  who  observes:  ^If  the  first  or  tap-root 
finds  the  gravel,  stone,  or  day,  the  tree  will  not  last  long;  but 
if  it,  as  well  as  the  roots,  find  their  way  through  the  stony  ground, 
and  if  there  be  a  good  proportion  of  mould,  it  suffers  no  inconve- 
nience,  as  the  stones  keep  ihe  mould  together."  The  fibnest  estates 
are  said  to  be  of  this  latter  character  of  soil,  and  have  given  con- 
secutively heavy  crops,  with  the  assistance  of  little  or  no  manure ; 
while  estates  of  a  lighter  soil,  having  lost  nearly  all  the  mould,  and 
having  no  good  subsoil,  require  to  be  regularly  manured.  In  a  word, 
f^  dark  chocolate-coloured  soil,  mixed  with  small  stones,  under  ledges 
of  rock,  and  bestrewn  with  boulders,  is  the  best,  and  the  most  &vour- 
able  devation  is  8000  feet.  A  level  piece  of  virgin  ground,  not  far 
from  water,  where  the  soil  is  rich  and  crumbly,  is  the  most  eligible 
for  the  construction  of  a  nursery.  First,  the  land  must  be  thoroughly 
deared,  and  all  but  the  largest  stumps  of  the  forest  trees  rooted  out ; 
the  soil  shonld  be  dug  to  the  depth  of  nine  or  twelve  inches,  and  be 
made  as  friable  as  possible,  then  divided  into  beds  with  narrow  paths 
between  them;  the'  seed,  in  parchment  (generally  taken  from  the 
cistern  after  being  pulped),  should  be  put  in,  row  by  row,  about 
six  inches  apart.  A  rope,  the  length  of  the  beds,  is  used  for  this  pur- 
pose, stretched  from  one  end  of  the  bed  to  the  other.  The  seed,  if 
sown  in  suitable  weather,  soon  makes  its  appearance  above  the  surface ; 
80  that  a  nursery  made  in  May  or  June  of  one  year  has  plants  fit  to 
put  out  at  the  same  date  in  the  following  year.  A  slightly  inclined 
piece  of  land  is  more  desirable  for  a  nursery,  because  the  natural 
drainage  would  be  better;  and  it  is  important  that  care  shonld  be 
taken  to  prevent  damage  by  heavy  rains.  One  bushel  of  parchment 
coffee  is  calculated  to  yield  about  80,000  plants ;  so  that  for  a  clear- 
ing of  100  acres  four  or  five  bushels  of  seea  would  be  required.  When 
the  young  trees  in  a  nursery  have  attained  a  growth  and  age  at  which 
their  being  planted  out  as  plants  becomes  rather  a  doubtfol  proceed- 
ing, with  reference  to  the  probability  of  their  succeeding  and  taking 
root,  it  is  better  to  make  **  stumps  "  of  them ;  this  is  done  by  pulling 
them  up  with  as  little  injury  as  possible  to  the  roots,  and  cutting 
them  down  to  about  six  inches  above  the  roots ;  then  to  shorten  the 
tap-root  by  a  careful  sloping  out;  next,  to  trim  the  other  lateral 
roots,  which  are  often  needlrady  extended.  Filling-in  is  the  opera- 
tion that  follows  holing.  It  has  been  ascertained  hj  experience,  that 
leaving  the  holes  open  for  some  time  is  very  beneficial  to  the  soil  in  a 
chemical  point  of  view.  Filling-in,  like  every  other  work  on  a  coffee 
estate,  should  be  carefully  superintended.    But  of  all  operations  in 
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the  fonnation  of  a  coffee  plantation,  the  actoal  placing  of  the  plants 
in  the  holes  is  the  one  that  requires  the  utmost  care  and  attention. 
Early  planting  is,  of  course,  desirable,  because  the  trees  have  the 
bene^t  of  the  entire  rainy  season,  and  are  sure  to  give  a  larger 
maiden  crop.  The  usual  course  of  transferring  the  plant  is  as 
follows :  When  pulled  up,  those  with  crooked  roots  should  be  picked 
out  and  thrown  away,  the  roots  should  then  be  trimmed  with  a  sharp 
knife,  diminishing  the  length  of  the  tap-root  suf&ciently  to  prevent 
the  chance  of  its  being  bent  or  broken.  The  plant  should  not  be  put 
deeper  into  the  earth  than  it  was  before  it  was  pulled  up ;  it  must 
then  be  pressed  down  with  the  hands  or  firmly  trodden  down.  A 
coffee  plantation,  to  be  worked  effectively,  requires  to  be  well 
**roaded"  and  drained.  Drains,  like  roads  and  paths,  should  be 
cut  as  soon  as  the  estate  is  commenced. 

The  extension  of  coffee  cultivation  in  the  hill  districts  of  Southern 
India  has  been  very  remarkable.  It  was  commenced  experimentally 
in  the  Wynaad  in  1840,  and  in  1862  there  were  9982  acres  under 
cultivation  in  that  district  alone.  In  1866  Wynaad  coffee  cultivation 
had  increased  to  200  estates,  covering  14,613  acres.  The  exports  in 
1860-61  amounted  to  19,119,209  lbs.,  and  coffee  cultivation  has  since 
become  a  very  important  and  increasing  source  of  wealth.  In  1873 
the  total  number  of  holdings  was  6913,  of  which  196  belonged  to 
Europeans,  and  6718  to  natives.  The  estimated  produce  of  the 
Wynaad  for  1878  was  83,600  cwta 

In  1874-^  the  extent  of  coffee  cultivation  in  Wynaad  had  increased 
to  32,180  acres.  The  total  value  of  the  land  under  cultivation  was 
966,430^.,  and  the  amount  expended  annually  in  coolies'  wages  alone 
was  182,6002. ;  other  expenses  in  connection  with  cultivation,  carriage, 
and  shipment  of  crops,  amounted  to  100,0002.  There  were  altogether 
117  European  planters,  16  of  whom  were  in  North  Wynaad,  74  in 
South  Wynaad,  and  27  in  South-East  Wynaad. 

In  the  mountainous  province  of  Coorg  the  cultivation  of  coffee  by 
European  enterprise  was  commenced  in  1864,  and  there  are  now 
73,306  acres  under  cultivation. 

On  the  Malabar  coast  some  excellent  coffee  is  grown,  as  well  as  in 
the  hilly  regions  of  Mysore  and  on  the  slopes  of  the  Neilgherries. 
From  these  two  latter  places  the  finest  growths  of  coffee  are  now 
being  raised,  more  especially  from  Mysore,  the  prices  obtained  being 
considerably  more  than  for  Mocha.  Very  good  specimens  of  coffee 
have  also  been  produced  in  the  interior  of  India,  as  in  the  district  of 
Ghota  Nagpore,  where  the  culture  might  apparently  be  greatly  ex- 
tended, and  be  of  great  benefit  for  consumption  locally.  The  planta- 
tions of  Mysore  number  23,871,  and  cover  111,139  acres ;  of  these, 
307  belong  to  Europeans,  with  34,377,609  coffee  plants  on  the 
estates,  the  rest  (23,664)  to  natives;  these  are  small,  the  gardens 
ranging  from  about  3^  acres,  but  they  have  in  all  87,779,620  trees. 

^e  quantity  of  coffee  exported  in  the  year  1873-4  was  2749  tons ; 
in  the  following  year  the  quantity  increased  to  3316  tons. 

With  111,139  acres  under  coffee,  it  seems  strange  that  the  export 
from  Mysore  diould  be  only  66,320  cwts.,  or  a  fraction  over  half 
a  hundredweight  per  acre.    Probably  the  home  consumption  of  tha 
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population  of  Mysore,  whiob  exoeeds  five  millions,  is  large.  The 
average  yield  mnst  be  very  small.  The  aggregate  number  of  coffee 
bashes  on  European  and  native  estates  isretnnied  at  over  118,000,000. 
Even  if  we  strike  off  one-third  of  the  trees  as  too  old  or  too  young  to 
be  in  bearing,  there  remain  88,000,000  trees,  which,  at  the  Oeylon 
average  of  half  a  pound  per  tree,  ought  to  yield  400,000  cwts.  of  dean 
coffee.  Perhaps  the  coffse  bushes  in  Mysore^  while  yielding  berries 
famous  for  their  quality,  give  but  few  of  them,  say  an  average  of  a 
quarter  of  a  pound  of  clean  coffee  per  tree. 

The  slopes  of  the  hills  that  rise  on  the  plateau  of  Mysore  are 
thickly  clothed  with  coffee  plantations,  and  in  the  Munzerabad  and 
Nugger  districts  coffee  is  even  planted  under  the  shade  of  forest  trees, 
to  obtain  the  requisite  temperature ;  so  that  there  is  hardly  a  spot  of 
land  fit  for  coffee  culture  that  is  left  uncultivated. 

In  the  Nugger  district  of  Mysore,  the  Bababooden  hills  present  a 
bold  and  rugged  appearance,  towering  upwards  to  a  considerable 
height,  and  their  crags,  slopes,  dells,  woods,  and  waters  impart  a 
charming  variety  to  &e  general  feature  of  tiie  country.  Near  the 
base  of  the  hills,  prettily  situated  in  wooded  ravines,  are  the  coffee 
plantations.  The  plantations  in  the  Munzerabad  district  offer  a  more 
pleasing  appearance  to  the  beholder  than  those  of  Nugger,  as  the 
country  surrounding  them  is  far  more  picturesque. 

The  coffee  estates  in  Coorg  may  be  classified  into  three  groups :  the 
Mercara  plateau,  the  Ghat  and  the  Bamboo  estates.  Each  group  has 
its  peculiar  characteristics,  advantages,  and  disadvantages.  The 
Mercara  plateau  has  an  average  elevation  of  8500  feet,  and,  in 
the  higher  planted  portions,  rising  to  upwards  of  4000  feet,  enjoys 
a  bracing  climate,  being  equally  exposed  to  the  sweeping  monsoon 
rains  and  to  the  dry  east  winds.  With  an  average  rainfall  of 
121  inches,  extended  over  almost  the  whole  year,  the  moisture  is 
ample.  The  granitic  soil  consists  generally  of  a  red  felspar  clay, 
more  or  less  mixed  with  gritty  ferruginous  stones,  and  covered  with  a 
layer  of  humus. 

The  slope  of  the  land  being  steep,  it  is  evident  that  unless  cultiva- 
tion is  carried  on  with  due  precaution  against  the  "  waste "  of  the 
surface  soil,  by  terracing,  draining,  or  a  judicious  system  of  weeding, 
the  trees  will  in  a  few  years  be  deprived  of  the  coolest  and  most 
nourishing  portion  of  earth,  and  the  land  become  sterile.  Artificial 
shade  is  not  required.  Sheltered  hill  sides  and  gently  sloping 
valley  are  here  covered  with  the  most  luxuriant  and  productive 
trees. 

The  Ghat  estates  extend  over  both  sides  of  the  Sumpaje  valley,  on 
the  road  to  Mangalore,  and  on  the  Perambady  Ghat  beyond  Verajapet, 
on  the  eastern  and  western  declivities  of  IJie  range  of  the  western 
Ghats.  This  group  of  estates  being  originally  covered  with  primeval 
forest,  possessed  a  splendid  soil  for  cultivation,  its  fertility  being 
heightened  by  a  heavier  fieJl  of  rain,  and  by  an  invariable  condition  of 
atmospheric  humidity. 

The  extensive  felling  of  forest,  however,  combined  with  a  probably 
&ulty  system  of  cultivation,  seems  to  have  washed  away  the  best  por- 
tions of  the  soil  of  the  steeper  plantations,  leaving  the  exposed  roots 
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withont  nonriflluneni,  and  dnring  snocessiye  seasons  of  drought  these 
&11  an  easy  prey  to  the  boring  insect. 

The  Bamboo  district,  whi^  comprises  the  third  group  of  estateSp 
lies  between  the  river  Cavary  and  the  Mercara  trunk  road  to  Yeraja- 
pet,  and  thence  to  Attur  Tittymutti.  Its  eleyation  varies  from  8000 
to  3300  feet  Its  annual  rainfall  amounts  to  about  65  inches.  The 
nature  of  the  land  generally  presents  undulating  slopes,  and  but  few 
steep  hills.  The  soil  is  of  the  richest  kind,  as  the  humus  from  an 
exuberant  vegetation,  which  annually  decays  or  is  consumed  by  jungle 
fires,  has  accumulated  for  ages  without  being  disturbed  by  heavy 
floods.  The  rainfall  is  genUe  and  seasonable,  and  the  growth  of 
coffide  throughout  the  district  most  luxuriant  and  productive.  On 
these  estates  artificial  shade  is  deemed  necessary ;  the  local  varieties 
of  the  fig  tree,  with  jack  and  toon,  seem  to  answer  best.  Some  of 
the  oldest  trees  have  given,  it  is  said,  fully  a  ton  of  coffee  per  acre. 
Fears  are  justly  entertained  that  emk  an  excessive  production  cannot 
last — that  the  trees  must  kill  themselves  by  over-bearing. 
.  The  coffee  grown  in  the  Madras  Presidency  is  brought  down  the 
Ghats  from  the  hill  districts  of  Mysore,  Coorg,  Wynaad,  and  the  Neil- 
gherries,  to  be  exported  from  the  Malabar  ports.  Some  is  also  shipped 
in  South  Ganara  and  at  Tuticorin,  as  well  as  from  a  new  port  in  Tra- 
vancore.  The  exports  from  the  Madras  Presidency  do  not  show  an 
increase,  but  much  is  consumed  locally. 

The  iQiipments  have  been  as  follows : 


Lbs. 

1871 31,295,195 

1872 52,047,318 

1873 39,781,819 


Lbs. 

1874 40,110,203 

1875 83,738,922 


The  coffee  fields  in  Travancore  may  be  divided  into  iihe  northern, 
middle,  and  southern  districts.  The  northern  includes  the  estates  at 
and  about  Peremade ;  the  middle,  those  near  and  to  the  north  of  the 
Augustan  Peak,  and  in  the  neighbourhood  of  Courtallum  ;  the 
southern,  called  also  the  Assamboo  range,  includes  those  between 
Assamboo  in  the  south,  and  the  Eoday  river  in  the  north.  In  the 
latter  districts  there  are  coffee  estates  covering  10,000  acres,  of  which 
6500  acres  are  planted,  and  all  this  has  been  done  since  1863. 

The  number  of  coffee  estates  owned  by  Europeans  in  Travancore 
in  1870  was  fifty,  containing  in  the  aggregate  about  14,700  acrea 
This  was  independent  of  the  estates  and  gardens  owned  by  natives, 
both  on  the  hiUs  and  plains.  Since  then  a  good  many  hundred  acres 
of  forest  land  have  been  planted  with  coffee ;  but  it  is  even  yet  in  its 
incipient  state  of  development. 

From  the  following  statistics,  it  will  be  seen  that  within  a  quarter 
of  a  century  the  total  exports  of  Indian  coffee  have  increased  from 
about  5^  million  pounds  to  an  average,  in  the  four  years  ending 
1875,  of  43,715,000  pounds. 


Lbs. 

1850 5,382,344 

1860 14,345,809 

1870  ..   ..  ..  86,498,106 

1871  r.   ..   ..  88,816,746 


Lbi. 

1872 56,817,158 

1873 42,099,820 

1874 41,019,409 

1875 84,925,068 
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Of  the  total  quantity  of  Indian  coffee  shipped  in  1875  (85,000,000  lbs.), 
about  83J  million  pounds  went  from  Madras  direct,  and  1,184,000 
vid  Boml^y.  The  United  Kingdom  is  the  largest  customer,  19^^ 
million  pounds  haying  gene  there  during  the  year.  France  took 
more  than  13  millions,  Turkey  in  Europe  upwards  of  three-quarters 
of  a  million ;  more  than  a  million  went  to  the  Persian  Oulf  and  Bed 
8ea,  and  nearly  850,000  lbs.  to  the  Mediterranean  ports.  The 
balance  was  sent  in  snialler  quantities  to  yarious  other  countries. 

The  average  annual  exports  of  coffee  from  India  since  1850  are 
shown  below  in  periods  of  five  years  each : 


YeiT. 


1851-55 
1856-60 
1861-65 
1866-70 
1871-75 


Um. 


7,813,602 

8,274,188 

24,162,260 

33,879,096 

41,405,214 


Yaloe. 


£ 

94,974 

135,263 

555,652 

784,727 

1,218,867 


As  compared  with  the  year  1874  (40,815,038  lbs.,  value  1,491,411/.), 
the  exports  in  1875  (34,925,063  lbs.,  value  1,305,335/.)  fell  off  in 
quantity,  though  their  relative  value  was  larger. 

Arabia, — Before  leaving  the  Asiatic  continent,  we  must  say  a  few 
words  in  passing  on  the  coffee  production  of  Arabia. 

For  ages  before  its  use  among  the  western  nations,  coffee  was  raised 
on  the  famous  hills  of  Yemen,  in  Arabia,  where  Niebuhr  states  the 
tree  was  first  cultivated  after  it  was  brought  from  Abyssinia  by 
the  Arabs.  The  coffee  gardens  there  are  on  terraces,  which  reach  an 
elevation  of  about  3000  feet.  The  soil  is  kept  moist  by  means  of 
small  artificial  canals,  which  are  made  to  irrigate  the  whole  by  the 
water  falling  from  the  upper  to  the  lower  terraces.  The  trees  are 
planted  so  close  together  that  the  thick  foliage  shelters  their  roots 
from  the  tropical  heat  of  the  sun.  The  fruit  begins  to  ripen  in 
February,  but  the  most  considerable  harvest  is  in  May.  When  the 
berries  are  dried  and  prepared,  they  are  conveyed  to  the  city  of  Beit 
al  Fakih,  when  part  goes  to  Mocha  and  the  rest  to  European  markets. 

Mr.  Ellis,  F.R.S.,  in  his  account  of  Coffee,  published  long  ago, 
observed  that  the  part  of  Arabia,  from  whence  the  Asiatic  coffee  is 
brought,  is  for  the  most  part  extremely  sandy,  dry,  and  hot.  At 
Batavia  the  soil  is  in  general  wet  and  deep ;  and  though,  like  other 
eastern  climates,  there  is  a  dry  season,  yet  in  the  rainy  periods  the 
quantity  of  wet  that  falls  is  excessive.  The  rich,  luxuriant  state 
of  vegetation  in  the  island  of  Java,  on  which  Batavia  is  situated,  is 
a  proof  of  this  assertion ;  and  one  may  safely  infer,  that  a  plant 
brought  from  a  dry,  sterile,  sandy  soil,  will  assume  not  only  a  very 
different  appearance,  but  its  fruit  will  have  a  very  different  quality 
from  that  which  is  the  produce  of  a  fertile,  moist  soil,  subjected  to 
equal  heat.  The  drier  the  soil  on  which  the  coffee  grows,  the  smaller 
is  its  fruit,  and  its  quality  more  excellent. 

It  is  certain  that  in  old  coffee  trees  the  fruit  is  smaller ;  perhaps 
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an  accurate  taste  would  discoyer  that  its  flayoor  is  improyed  in 
proportion. 

From  Mocha,  Hodeida,  and  other  parts  of  Arabia,  there  nsed  to  be 
exported,  a  quarter  of  a  century  ago,  about  10,000  tons  of  cofifee 
annually,  but  it  is  difficult  to  get  at  any  precise  figures  as  to  the 
production  now ;  it  certainly,  howeyer,  is  not  one-half  of  this. 

The  principal  coffee  districts  are  Hinjersia,  Tarzia,  Oudein,  Anei- 
zah,  Bazil,  and  Wusaf.  The  coffees  of  the  Bed  Sea  are  mostly  sent 
first  to  Bombay  by  Arab  ships,  and  there  garbled  and  forwarded  to 
Europe.  Mocha  coffee,  until  lately,  has  been  much  esteemed ;  the 
fine  sorts  continue  to  be  so,  but  the  major  part  imported  into  this 
country  is  of  a  yery  mixed  character,  in  many  cases  stones  and  huskb 
forming  a  good  portion  of  the  bulk.  Other  growths,  such  as  Mysore 
and  fine  East  India,  are  rapidly  superseding  this  kind,  and  unless  the 
quality  is  much  improyed  the  demand  in  this  country  must  die  away ; 
as  it  is,  the  greater  part  is  exported  at  prices  actually  below  those  of 
Plantation  Ceylon  and  other  colonial  growths.  The  berry  of  the  really 
choice  qualities  of  Mocha,  when  roasted,  has  a  flayour  and  fragrance 
which  are  tmequalled  by  other  growths. 

Africa  and  the  African  Islands, — The  eastern  and  western  coasts  of 
Africa,  including  the  islands  of  Mauritius,  Beunion,  St.  Helena, 
St.  Thomas,  and  Prince's,  produce  coffee  to  the  extent  of  about 
2,000,000  lbs.  yearly.  The  island  of  St.  Thomas  is  progressing  in 
coffee  production,  the  exports  haying  increased  sixfold  between  1845 
and  1864,  in  which  years  they  had  reached  1,750,000  lbs.  At  Praia 
Bei,  where  the  culture  was  commenced  in  1854,  the  produce  had 
reached  180,000  lbs.  in  1862  and  has  gone  on  adyancing.  This 
property,  which  is  one  league  and  a  half  by  throe  in  extent,  is  diyided 
into  three  estates,  cultiyated  by  about  300  labourers;  Monte  Cafe, 
another  estate  commenced  in  1854,  by  50  labourers,  in  the  course 
of  eight  years  had  nearly  500,000  trees  planted.  The  seyenth  year 
the  crop  yielded  200,000  lbs.,  and  since  18G5  has  produced  about 
550,000  lbs.  annually.  Alta  Douro,  another  estate,  only  commenced 
in  1857,  had  planted  some  50,000  trees  in  a  year  or  two,  and  is  now 
a  most  productiye  property.  The  coffee  of  Liberia  and  Bio  Nunez 
has  a  high  reputation. 

Although  attention  was  prominently  drawn  by  me  to  the  excellence 
of  the  Liberian  coffee  and  its  prolificness  in  the  first  edition  of  this 
work  nearly  a  quarter  of  a  century  ago,  it  is  only  within  the  last  few 
years  that  planters  and  commercial  men  haye  begun  to  duly  appreciate 
its  yalue  and  importance. 

Coffee  is  also  grown  in  the  Cape  Verde  islands,  Mozambique, 
Madagascar,  Angola,  the  Grold  Coast,  Gabon,  Ambriz,  and  Madeira. 
About  the  yillages  and  settlements  of  the  Bherbro  riyer  and  Sierra 
Leone  wild  coffee  trees  are  yery  abundant. 

There  are  many  yarieties  of  West  African  coffee  from  the  large 
and  symmetrical  pale  berries  of  Bt  Thomas  to  the  little  dark  Bemb^ 
co£feas. 

Bcuihon  or  Beufium. — This  island  was  taken  possession  of  by  the 
French  in  1649.  In  1715  wild  coffee  trees  were  found  growing  in 
the  woodsy  and  in  1718  Mocha  coffee  trees  were  introduced. 
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The  fonner  reputation  of  Bonrbon  coffee  was  European,  and  the 
island  long  owed  its  prosperity  to  coffee  culture,  but  the  hurricanes, 
decay  of  the  trees  used  for  shade,  and  the  preference  given  by  the 
planters  of  late  years  to  sugar  cultivation,  has  caused  a  great  decline 
in  the  production  of  coffee.  In  1817  the  crop  exceeded  7,250,000  lbs., 
but  in  1860  only  580,000  lbs.  were  shipped,  in  1865  less  than 
470,000  lbs.,  and  in  1875,  467,500  lbs.,  althou^  in  the  previous  year, 
1874,  it  was  719,400  lbs.  The  land  under  cultivation  with  coffee  is 
only  5200  acres  against  121,000  acres  under  cane,  and  there  are  847 
coffee  works  or  buildings.  There  are  five  spedes  or  varieties  of 
the  coffee  shrub,  known  on  the  island,  viz. : 

1.  Mocha,  passing  as  Bourbon  (jOoffea  Arcibioa\  the  first  intro- 
duced into  the  island  and  superior  to  all  other  kinds,  eaiy  to  grow, 
but  requiring  shade  trees  for  shelter. 

2.  Leroy  coffee  (Coffea  laurind)^  the  Sierra  Leone  species,  a  hardy 
kind,  growing  readily  without  shade,  and  having  a  seed  pointed  at 
one  end. 

8.  Myrtle  coffee,  a  Mocha  variety,  especially  remarkable  for  the 
longevity  of  the  tree. 

4.  Aden  coffee  (Goffea  microearp^,  with  small  regular  berries,  and 
a  particular  aroma,  brought  from  x  emeu  by  Admiral  Jehuine ;  it  is 
the  same  as  the  Foucard  coffee  of  Guadaloupe;  very  little  of  this 
variety  is,  however,  grown  in  the  island. 

5.  Bitter  or  wild  coffee  (Coffea  Mauriliana),  an  indigenous  species, 
common  in  the  elevated  forests  of  the  island,  with  a  pointed  seed 
of  a  strange  form,  having  a  strohg  and  bitter  flavour,  which  in- 
toxicates in  infusion,  but  mixed  with  other  kinds  is  agreeable. 

Liberia. — Coffee  is  found  in  a  dwarfish  state  growing  wild  in  all 
parts  of  the  republic  of  Liberia,  on  the  west  coast  of  Africa,  and 
is  believed  to  be  a  distinct  species,  which  has  lately  been  named 
Coffea  Ltherica,  but  used  to  pass  as  C.  microcarpa.  Some  suppose 
it  to  be  indigenous,  others  that  it  was  introduced  by  the  Portuguese 
a  few  centuries  ago.  The  coffee  now  being  cultivated  in  Liberia  is 
from  plants  originally  procured  from  the  forest,  but  greatly  improved 
by  cidtivation.  It  is  grown  both  on  light  -alluvial  soil  near  the 
coast,  and  on  gravelly  soils  in  the  interior.  From  present  indi- 
cations in  a  few  years  the  export  of  coffee  from  Liberia  will  be 
considerable,  and  its  rich  and  superior  flavour  will  secure  for  it 
a  corresponding  demand  at  remunerative  prices.  Coffee  it  has  been 
proved  can  be  cultivated  with  great  ease,  and  to  any  extent,  in  this 
republic,  from  being  indigenous  to  the  soil  and  the  tree  being  found 
there  in  abundance.  A  single  tree  at  Monrovia,  it  is  said,  has  yielded 
the  enormous  quantity  of  16  lbs.  at  one  gathering.  It  was  estimated 
some  years  since  that  ihere  were  about  80,000  coffee  trees  in  one 
of  the  counties,  that  of  Grand  Bassa,  and  the  quality  of  the  pro- 
duce was  stated  to  be  equal  to  the  best  Java.  About  the  villages 
and  settlements  of  the  Sherbro  river  and  Sierra  Leone  wild  coffee 
trees  are  very  abundant.  A  good  many  plants  of  Liberian  coffee  have 
been  sent  lately  from  Eew  to  Jamaica,  Southern  India,  and  Ceylon. 

This  species  is  now  considered  to  be  of  the  highest  commercial 
importance,  being  far  more  prolific  than  the  old  Coffea  ArabtcOy  of 
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macb  better  flayonr,  and  prodncmg  berries  double  the  size  of  that 
species.  Added  to  these  advantages  is  another,  which  will  commend 
it  to  all  planters — its  being  more  robnst,  less  subject  to  disease,  and 
hence  can  be  cultivated  where  the  ordinary  coffee  will  not  succeed. 

Those  who  know  the  plant  best  assert  that  it  can  be  cultivated 
where  the  ordinary  coffee  will  not  succeed.  If  it  has  the  hardy 
constitution  that  is  claimed  for  it,  coffee  planters  will  soon  be  able 
to  pursue  their  calling  at  elevations  above  the  fever  line.  If  this 
species  of  coffee  tree  answers  all  the  expectations  formed  of  it,  we 
may  expect  something  akin  to  a  revolution  on  the  estates,  not  only 
of  Southern  India,  bat  of  Ceylon  also.  The  Dutch,  who  have  always 
been  most  zealous  and  energetic  in  introducing  and  promoting  the 
culture  of  new  plants,  are  about  to  send  out  plants  of  the  Liberian 
tree  to  their  plantations  in  Java,  and  other  parts  of  the  Eastern 
Archipelago. 

Coffee  is  found  growing  in  a  wild  state  in  the  province  of  Bam- 
baye,  the  most  eastern  part  of  Fonta  Djallon,  between  the  Bio 
Nunez  and  the  Bio  Pongo.  The  island  of  Goree  is  the  entrepot 
for  this  coffee. 

When  British  settlements  and  colonies  are  formed  in  Eastern 
Africa,  the  best  coffee  harvests  there  will  be  in  what  may  be  called 
the  coffee  belts  from  5°  to  15°  north  and  south  latitude.  This  would 
be  in  the  south,  that  country  which  was  so  graphically  described  in 
Dr.  Livingstone's  letters  sent  home  by  Stanley,  the  baise  ports  being 
Zanzibar  and  Mozambique ;  and  in  the  north,  the  old  coffee-growing 
country  of  Abyssinia,  and  the  equatorial  Nile  basin  out  of  Egyptian 
territory.  Both  Dr.  Livingstone  and  Sir  Samuel  Baker  describe  these 
countries  as  those  of  a  terrestrial  paradise,  the  latter  speaking  of 
boundless  tracts,  situated  at  a  mean  altitude  of  3000  to  4000  feet 
above  the  sea-level,  with  a  fertile  soil,  healthy  climate,  regular  rainy 
season,  and  a  docile  population,  eminently  adapted  for  coffee  cul- 
tivation. 

CuUivatian  in  Natal. — ^Looking  at  the  number  of  localities  on  the 
African  continent  where  coffee  is  indigenous,  there  is  no  reason  why, 
under  proper  cultivation  and  judicious  management,  coffee  should  not 
succeed  well  at  NataL  It  has  been  grown  there  on  a  small  scale, 
but  from  want  of  proper  attention  and  management,  and  neglect  of 
weeding,  or  from  exhaustion  of  the  soil,  the  trees  have  been  attacked 
with  fungi,  and  the  crop  has  latterly  failed*  In  1870, 2700  cwts.  were 
shipped,  in  1874  only  680  cwts. 

The  samples  of  Natal  coffee,  however,  shown  at  the  various  Inter- 
national Exhibitions  at  London,  Dublin,  and  Paris,  were  of  good 
quality,  and  in  view  of  the  demand  for  coffee  outstripping  the  supply, 
the  more  widely  the  culture  can  be  extended,  especially  in  our  own 
colonies,  the  better. 

The  following  directions  for  Natal  are  from  an  old  and  experienced 
coffee  planter : 

In  coghteen  months  after  being  transplanted  from  the  nursery  into 
the  field,  the  coffee  trees  should  begin  to  bear  fruit,  and  will  go  on, 
gradually  increasing  in  quantity,  until  the  seventh  or  eighth  year, 
when  they  may  be  considered  to  have  arrived  at  their  full 
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althongb  this  is  not  always  the  oase^  many  kees  inoneasing  until  their 
twelfth  year. 

When  the  young  plants  are  about  to  be  remoTed  from  the  nursery 
to  the  field,  it  is  by  many  planters  considered  beneficial  to  trim  their 
roots,  and  cnt  off  the  tap-root ;  and  I  have  myself  frequently  followed 
this  practice,  although  I  am  now  inclined  to  think  tiiat  the  benefits 
supposed  to  result  are  very  much  to  be  doubted. 

It  is  very  certain  that,  under  any  circumstances,  great  caution 
should  be  exercised,  and  every  attention  paid  to  the  time  of  year, 
quality  of  soil,  and  particular  season  preyaiung. 

When  the  young  trees  have  attained  a  certain  height — generally 
from  four  to  five  feet — the  West  Indian  custom  is  to  **  top  "  them,  for 
the  purpose  of  stopping  their  upward  growth,  and  to  cause  the  trees 
to  expand,  by  throwing  out  lateral  branches. 

This  plan  is  admirably  adapted  to  the  peculiarities  of  certain 
elevated  localities,  snch  as  the  higher  ranges  of  the  Blue  Mountains 
in  Jamaica ;  but  I  am  fully  convinced  that,  under  different  circum- 
stances, and  in  lower  regions,  the  practice  would  be  anything  but 
beneficial  or  proper.  Careful  observation  and  considerable  jud^ent 
are  required,  even  by  practical  and  experienced  men,  to  detennine  the 
extent  to  which  this  process  may  be  carried;  and  I  am  sure  that 
much  injury,  and  consequent  loss,  is  occasioned  by  an  indiscriminate 
adherence  to  this  custom. 

The  variation  in  the  practice  may  be  appropriately  evidenced  in 
the  two  systems  which  I  should  recommend  for  adoption  in  Natal^viz. 
the  Berea  and  coast  lands  generally,  and  the  higher  lands  ranging 
from  Field's  Hill  upwards.  In  the  former  I  should  not  think  of 
topping,  or  cutting  back,  my  coffee  trees,  until  they  had  attained  a 
height  of  from  six  to  eight  feet,  when  tiiey  would  speedily  become 
large  and  spreading  trees,  capable,  under  judicious  management,  of 
bearing  a  very  considerable  quantity  of  really  good  coffee.  In  the 
latter  (viz.  the  higher  lands)  I  should  almost  invariably  keep  the 
trees  at  about  five  feet  high  and  no  taller. 

The  difference  in  produce  I  should  calculate  somewhat  as  follows : 
Average  of  full-bearing  trees,  in  the  Berea  and  coast  lands,  say 
20  lbs.  per  tree,  of  good  mixed  quality  coffee ;  and  in  the  higher 
lands,  say  10  lbs.  per  tree,  of  superior  quality  coffee,  both  cured  and 
ready  for  market. 

I  feel  assured  that  time  and  carefully  conducted  experiments  will 
serve  to  verify  these  opinions ;  but  I  am  no  less  certain  that,  until 
local  experience  has  proved  me  to  be  correct,  there  will  be  many 
persons  who  will  totally  disagree  with  my  views  on  this  point. 

Twenty  acres  of  land,  cultivated  in  the  manner  I  suggest,  would  in 
a  short  time  form  a  very  valuable  little  property ;  and  when  the  trees 
come  into  full  bearing,  a  large  income  might  be  derived  from  it,  as  it 
should  then  yield  140,000  lbs.  of  cured  coffee,  worth  6d.  per  lb. — 
3600Z.  per  annum.  This  is  a  large  sum,  and  the  system  is  one  so 
entirely  different  to  that  pursued  in  the  West  Indies,  Ceylon,  and 
other  coffee-producing  countries,  that  the  most  contemptuous  incre* 
dulity  will,  I  am  sure,  be  exhibited  by  many  experienced  and  highly 
esteemed  planters,  when  th^  first  read  the  principles  I  am  now  ei^iea* 
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Touring  to  incnlcate.  Let  anyone,  or  eyeryone,  liowever,  doubt  my 
assertions  to  any  extent  he  or  they  may  please ;  but  let  the  system  be 
fjEorly  tried  and  I  shall  have  no  fear  of  the  result 

To  obtain  the  large  returns  from  each  tree,  as  above  estimated,  the 
following  rules  should  be  carefully  attended  to  in  every  particular : 

1.  Choose  a  good  and  fertile  soil,  containing  a  tolerable  quantity 
of  decayed  vegetable  matter,  and  having  a  generous  subsoil,  which  is 
naturally  well  drained.  Moreover,  be  careful  that  this  patch  of  land 
enjoys  the  advantage  of  the  morning's  sun. 

2.  Pick  out  strong  and  vigorous  young  coffee  plants,  which  take 
up,  if  possible,  without  breaking  their  roots,  and  widi  the  earth  around 
them ;  but  if  this  cannot  be  done,  then  put  the  young  plants  into  water, 
immediately  they  are  taken  up  from  the  nursery,  and  keep  their  roots 
immersed  until  diey  are  planted  out  in  the  field.  Allow  700  plants  to 
the  acre. 

3.  Let  the  ground  be  in  a  tolerably  moist  condition,  and  see  that 
the  weather  is  moderately  rainy. 

4.  Prepare  holes  (varying  from  12  to  24  inches  in  diameter)  with 
well-rotted  vegetable  manure,  and  finely  pulverized  earth,  into  which 
place  the  young  plants  carefully,  and  fill  up  the  holes,  so  as  to  leave 
no  hollows  wherein  water  may  lodge. 

5.  Be  sure  that  these  young  plants  are  fully  shaded,  yet  enjoy  light 
and  fresh  air  in  abundance.  As  a  shade,  plantain,  buiana,  or  cocoa- 
nut  trees  answer  admirably,  and  at  the  same  time  their  produce  is 
very  profitable. 

6.  During  the  early  stages  of  their  growth  the  young  trees  should 
never  be  choked  by  weeds,  but  should  be  well  attended  to,  and  (when- 
ever appearing)  any  dead  wood  must  be  removed  by  hand. 

7.  All  suckers  and  undesirable  shoots  ought  to  be  destroyed  imme- 
diately they  appear ;  and  when  the  trees  have  arrived  at  a  sufficient 
height  their  tops  should  be  pinched  off  to  stay  their  further  growth 
upward. 

8.  Each  tree  must  at  all  stages  of  its  growth  be  kept  open,  so  as  to 
ensure  plenty  of  air  and  light  penetrating  throughout  every  part  of  it, 
and  consequently  no  matting  of  the  branches  can  be  permitted,  nor 
the  growth  of  moss  on  the  trunk,  or  on  any  of  the  branches. 

9.  The  trees  should  be  carefully  pruned  whenever  they  require  it, 
80  as  to  keep  them  open,  and  to  preserve  that  portion  of  the  wood  only 
which  will  bear  fruit  abundantly,  and  of  good  quality. 

10.  Dig  in  manure  around  the  roots  of  the  tree,  not  close  to  the 
trunk,  but  in  a  circle  as  wide  as  the  branches  extend,  that  the  roots, 
as  they  grow,  may  find  a  store  of  nutriment.  The  rule  must  be — 
manure  well,  but  always  dig  that  manure  in  about  the  roots  of  the 
plant. 

11.  The  choice  of  manure  must  become  a  study,  in  order  to  give 
those  kinds  only  which  will  exercise  a  particular  effect  on  the  tree. 
Highly  stimulating  manure  is  sure  to  occasion  the  growth  of  a  quan- 
tity of  useless  young  wood  and  numerous  cross  suckers,  which  are 
often  denominated  gormandizers,  and  these  are  both  very  injurious  to 
the  tree.  Only  that  kind  of  manure  is  desirable  which  will  supply 
the  requisite  material  for  the  formation  of  vigorous  and  healthy  young 
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wood,  tliat  will  produce  an  abundant  crop  of  sound  berries.  All 
portions  of  the  plant  itself  and  its  fruit  form  a  manure  which  cannot  ' 
be  equalled ;  but  as  these  are  rarely  to  be  had  in  sufficient  abundance, 
green  grass,  weeds,  and  other  Togetable  matter,  dug  in  around  the 
roots,  act  very  beneficially  on  the  plant  Oattle-pen  and  stable 
manure  may  be  used  with  discretion ;  but  bone  manure  (such  as  burnt 
and  ground  bones,  either  alone  or  decomposed  by  the  action  of  sul- 
phuric acid)  constitutes  one  of  the  choicest  manures  that  can  be  applied 
to  the  cofifee  tree. 

12.  Irrigate  in  the  dry  season  whereyer  it  can  be  done,  and  the 
increased  value  of  the  crop  will  proye  its  great  utility.  It  yery 
frequently  happens  that  a  long  spell  of  dry  weather  follows  the  genenJ 
blossoming  of  the  trees ;  and  diey  are  so  parched  from  lack  of  moisture 
in  the  soil,  that  the  young  fruit  is  destroyed  in  setting,  and  the  ground 
is  found  to  be  thickly  strewed  with  the  young  sets  when  no  larger 
than  very  small  peas.  In  this  manner  the  hopes  of  a  whole  crop  may 
be  entirely  dissipated. 

Production  in  the  West  India  Islandi. — The  rapid  decline  in  cofifee 
production — I  may  almost  say  its  abandonment — in  the  British 
West  Indies,  since  negro  emancipation,  is  remarkable.  In  1828  we 
received  from  our  West  India  colonies  and  Demerara  30,000,000  lbs. 
of  cofifee ;  in  1881,  20,000,000  lbs.;  in  1841,  less  than  10,000,000  lbs.; 
and  now  tmder  7,000,000  lbs.  reach  us. 

Coffee  was  first  cultiyated  by  the  Dutch,  in  Surinam,  early  in  the 
eighteenth  century.  It  was  next  grown  by  the  French  in  Martinique, 
and  thence  spread  to  the  neighbouring  islands,  and  to  Jamaica.  The 
Dutch  jealoiiisly  guarded  their  early  efforts  in  this  direction,  and  were 
not  anxious  to  aid  other  nations  in  competing  with  them.  There  is  a 
little  fragrance  of  romance  connected  with  the  first  French  effort  of 
this  kind  which  was  made  in  Martinique.  Louis  XIY.  who,  in  spite 
of  all  his  foibles  and  vices,  was  fully  able  to  appreciate  the  importance 
of  such  apparently  small  matters  as  a  potato  tuber  or  a  coffee  bean, 
had  in  his  private  gardens  a  coffee  shrub  five  feet  high,  which,  before 
his  death  (1715),  bore  ripe  fruit.  Having  heard  of  Dutch  coffee 
plantations  in  Berbice  and  Surinam,  his  ambition  was  aroused,  and  he 
desired  to  have  similar  ones  in  his  French  West  Indian  colonies. 
He  entrusted,  therefore,  a  slip  from  his  pet  tree  to  a  naval  of&cer, 
Declieux,  with  orders  to  carry  it  safely  to  Martinique.  Unfortunately 
the  ship  in  which  he  served  had  an  unusually  long  voyage — fierce 
storms  alternating  with  provoking  calms,  and  at  last  the  water  casks 
were  empty.  The  captain,  however,  sacrificed  his  own  wants  for  the 
sake  of  the  young  pbmt,  and  shared  with  it  his  scanty  ration  of  water. 
But  his  troubles  were  not  at  an  end  when  he  at  last  reached  the 
island ;  storms  and  tempests,  men  and  beasts,  seem  to  have  united  to 
threaten  the  tender  shoot,  and  Declieux  had  to  place  a  guard  over  the 
plant,  who,  under  his  supervision,  watched  it  day  and  night.  Fortu- 
nately it  grew  and  throve  till  it  became  a  fine  large  tree,  the  ancestor 
of  most  of  the  coffee  plantations  in  the  West  India  islands.  It  may 
be  safely  said  that  never  was  tree  more  carefully  tended  or  more 
usefully  employed. 
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Alihongli  by  the  extent  of  its  present  production  scarcelj  meriting 
priority  of  notice,  I  will  give  Martinique  precedence  in  my  retro- 
spectiTe  survey. 

Martinique. — ^The  annual  produce  of  an  hectare  of  land  (2^  acres) 
under  coffee  in  Martinique  is  from  500  to  1000  lbs.  Owing  to  the 
attacks  of  the  coffee  insect  (Elaehysia  Coffeoia)  impoverishment  of  the 
soil,  hurricanes,  atmospheric  influences,  and  other  causes,  the  pro- 
duction of  coffee  is  declining  here.  In  1873  there  were  about  1270 
acres  under  coffee,  and  new  plantations  have  since  been  established. 
There  is  a  large  island  consumption,  and  hence  the  quantity  shipped 
is  but  trifling.  The  following  shows  the  crops  of  late  years  in  kilo- 
granmies  of  a  little  over  2  lbs. : 


1868     254,553 

1869     145,575 


KUo«. 

1870     169,480 

1873 210,000 


The  shipments  to  France  direct  from  Martinique  vary  considerably 
and  are  but  small  in  any  year. 

Another  French  colony,  ChuxdcHowpey  was  much  indebted  for  its 
ancient  prosperity  to  coffee ;  in  1790  it  exported  about  7,600,000  lbs., 
in  1856,  6,943,239  lbs.  Of  late  years  the  war,  hurricanes,  and  the 
attacks  of  the  coffee  insect,  contributed  greatly  to  diminish  the  pro- 
duction. The  shipments  in  1861  were  655,290  lbs.,  and  in  1874, 
625,200  lbs.  Nearly  all  produced  here  is  sold  in  France  as  Marti- 
nique coffee.  There  were  in  1873  3588  hectares  under  cultivation 
wiih  coffee,  the  average  produce  being  about  1000  lbs.  per  hectare. 

Jamaica  is  admirably  suited  for  coffee  culture  from  its  elevated 
mountain  ranges,  and  the  island  used  to  produce  large  crops  of  a 
very  fine  quidity.  The  culture  was  introduced  in  1728 ;  in  1752, 
60,000  lbs.  were  exported,  and  the  average  annual  shipment  in  the 
three  years  endin|;  1807  was  28,500,000  lbs.  In  1844  there  were 
671  coffee  plantations  in  the  island,  and  it  was  estimated  that 
20,000,000Z.  was  invested  in  coffee  estates.  But  the  culture  was 
almost  entirely  abandoned,  the  coffee  planters  of  the  East  having  long 
quite  outstripped  those  of  the  West  Indies  by  the  advantages  of 
capital,  labour,  and  suitable  land,  with  facilities  for  shipment. 
Jamaica,  among  the  British  islands,  is  now  paying  increased  atten- 
tion to  the  growth  of  coffee,  though  the  distance  from  ports  of 
shipment  is  often  greater  than  it  is  in  the  smaller  islands. 

There  were  20,131  acres  under  coffee  cultivation  in  Jamaica  in 
1874.  The  principal  parishes  in  which  coffee  is  grown  are  St. 
Andrew's,  St  Catherine's,  Manchester,  Clarendon,  and  St.  Ann's. 

The  following  have  been  the  exports  for  a  series  of  years : 


Urn, 

1859  5,055,089 

1860  6,176,589 

1861  6,715,581 

1862  5,467,302 

1863  8,184,869 

1864  4,141,903 

1865  6,229,712 

1866  8,518,532 


Lbs. 

1867  6,264,861 

1868  7,855,488 

1869  5,501,887 

1870  9,671,564 

1871  5,611,245 

1872  9,510,739 

1873  7,199,144 

1874  10,351,570 
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Hayti,  which  owed  its  former  prosperity  to  coffee,  has  not  yet  again 
attained  to  the  quantity  it  used  to  produce  when  a  French  colony. 
In  1789  the  coffee  crop  there  was  80,000,000  lbs.  The  trees  were 
almost  entirely  destroyed  in  subsequent  years.  In  1826  the  pro- 
dnction  had,  however,  recoYcred  to  82,000,000  lbs. ;  in  1860  it  had 
advanced  to  50,000,000  lbs.,  and  in  1863  to  68,140,752  lbs. ;  but  there 
appears  to  be  now  a  retrogression,  for  the  shipments  in  the  year 
ending  September,  1874,  were  only  54,513,000  lbs. 

Cuba  was  at  one  time  a  large  coffee-producing  island,  for  in  1847 
there  were  2064  plantations  under  culture  with  diis  crop.  From  1830 
to  1840,  the  annual  production  was  about  2,000,000  arrobas  of  25  lbs. 
From  the  year  1841  to  1846,  the  average  yearly  production  was 
45,236,100  lbs.  In  1851,  owing  to  the  fieJl  in  price  of  coffee,  and  the 
more  remunerative  character  of  sugar  and  tobacco  production,  the  crop 
had  declined  to  13,000,000  lbs. ;  in  1864  the  export  of  coffde  fell  far 
below  this,  and  now  Cuba  imports  large  supplies  of  coffae  from  Porto 
Bico. 

In  Porto  Bico  the  coffee  crop  now  averages  about  230,000  cwts. 
In  1839  the  shipments  were  only  85,384  cwta;  in  1861, 129,000  cwts. ; 
and  in  1873,  270,895  cwts. 

The  cultivation  of  coffee  has  increased  of  late  years,  and  might  be 
much  extended  on  land  now  almost  unproductive,  on  the  hills  and 
valleys  of  the  table-lands.  The  coffee  of  Porto  Rico  is  of  excellent 
quality;  though  not  well  known  in  the  English  markets,  it  is  much 
appreciated  in  Spain  and  Italy,  and  even  now  exported  to  the  value 
of  900,0002.  A  considerable  quantity  is  grown  in  the  province  of 
Ponce,  but  it  is  also  raised  in  the  provinces  of  Mayaguoz,  Arecibo, 
and  Aguadilla. 

St.  Lucia,  Dominica,  and  St.  Vincent  should  be  great  coffee  pro- 
ducers on  their  mountain  slopes,  and  Nevis  and  St.  Eitts  on  a  lesser 
scale.  St.  Lucia  used  to  have  500  acres  under  culture  with  coffee,  and 
in  1840  exported  324,000  lbs.  In  1829  Grenada  shipped  64,654  lbs. 
In  1796  there  were  130  coffee  plantations  in  Trinidad,  and  the  ^pro- 
duce there,  in  1803,  was  358,660  lbs.  The  export  from  Trinidad  has 
averaged  24,000  lbs.  in  each  of  the  four  years  ending  1875,  but  it  is 
not  likely  to  attain  to  the  former  proportions  grown,  even  with  the 
increased  care  and  attention  given  to  the  culture,  for  the  South 
American  competition  is  too  strong. 

At  the  close  of  the  last  century  Dominica  produced  more  than 
2,000,000  lbs.  of  coffee  annually ;  even  in  1833  the  shipments 
were  1,612,528  lbs.,  and  in  1835  over  1,000,000  lbs,,  but  the 
general  effect  of  the  negro  emancipation  was  the  entire  abandon- 
ment of  coffee  cultivation  by  the  owners  under  whose  care  and  energy 
they  had  hitherto  been  such  brilliant  mines  of  wealth.  The  estates 
were  appropriated,  subdivided,  and  allotted  among  the  peasantry, 
who  took  up  the  production  of  sugar,  cacao,  cassava,  and  other 
cultures. 

Production  in  America. — Having  passed  under  review  the  several 
West  Indian  islands,  I  come  now  to  speak  of  Central  and  Southern 
America,  which  are  extensive  and  increasing  fields  of  coffee  pro- 
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duction.     The  direct  imports  into  the  United  Kingdom  from  the 
States  there  in  the  last  four  years  have  been  as  follows,  in  cwts. : 


Year. 

Oentral  America. 

New  Granada. 

Yeneznela. 

Brazil. 

1872 

1873 

1874 

1875 

133,290 
197,720      . 
151,538 
210,979 

27,063 
16,866 
21,724 
14,646 

10,685 
7,863 
2,162 

159,194 
143,749 
200.125 
222,375 

From  British  Honduras  we  have  received  in  the  past  four  years 
increasing  supplies  of  coffee,  but  whether  this  is  all  grown  &ere, 
or  partly  Guatemala  produce  shipped  from  thence,  I  am  unable  to 
state,  as  I  have  no  ii^ormation  about  coffee  culture  in  that  colony. 
The  direct  imports  from  Honduras  have  been : 


1872 
1873 


Gwte. 

2,635 

1,626 


CwtB. 

1874     3,975 

1875     4,777 


Cosia  Bica, — This  republic  has  risen  by  the  culture  of  coffee  to  a 
degree  of  prosperity  unknown  by  the  other  Central  American  States. 
The  introduction  of  the  plant  in  the  vast  plain  of  San  Jose,  which  it 
now  covers,  only  dates  back  some  thirty  years.  The  principal 
plantations  belong  to  the  families  of  Monteleagre  and  Moira. 

About  1845,  the  distinguished  Senor  Mora,  then  President  of  the 
Bepublic  of  Oosta  Bica,  prohibited  the  raising  of  plantains  for  sani- 
tary and  other  reasons,  and  caused  a  governmental  decree  to  be 
passed  encouraging  the  culture  of  coffee.  ''With  lingering  steps 
and  slow  "  the  Mil-sides  about  Cartage  and  San  Jose  were  cleared  and 
planted  with  coffee  slips,  and  to-day  a  thousand  coffee  planters  are 
enjoying  a  competency  from  the  net  income  of  the  estates  thus  com- 
pulsorily  established.  The  export  of  coffee  for  this  year  (1876)  at 
Punta  Arenas,  on  the  Pacific,  I  am  assured,  will  fiEdl  little  short 
of  18,000,000  lbs. 

The  coffee  plant  is  a  native  of  this  continent,  and  an  impression 
which  some  have  that  it  is  inferior  to  the  eastern,  as,  for  example, 
the  Java  and  far-famed  Mocha,  is  erroneous.  On  the  contrary,  the 
coffee  raised  on  the  highlands  of  Nicaragua  and  Costa  Bica  is  unsur- 
passed for  strength  and  a  delicate  aromatic  flavour,  unknown  to  the 
best  coffee  of  the  East ;  and  the  fruit  of  the  lowlands  and  medium 
elevations  is  far  from  inferior.  I  have  seen  specimens  of  coffee 
from  the  haciendas  of  Padre  Yejil  and  Don  Pampilio  Lacayo,  grown 
upon  the  plains  in  the  neighbourhood  of  Granada.  Although  not 
having  the  plump  form  or  peculiar  bluish  tinge  which  are  the 
characteristics  of  the  excellent  coffee  of  the  highlands,  it  compares 
favourably  with  the  coffee  of  Java  or  the  Moluccas.  The  cultivation 
of  coffee  will  undoubtedly  here  engage  the  attention  of  many  of  the 
first  colonists.  It  is  worth  noting  that  in  opposite  quarters  of  the 
globe,  Oosta  Bica  and  South  India  lie  in  the  same  position  of  north 
Lititode,  and  that  their  respective  growths  approach  one  another  in 
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fine  quality.    This  line  also  cuts  diieoUy  throngli  the  Abyssiman 
coffee  districts  which  of  old  supplied  Persia. 

The  quality  of  Costa  Bica  coffee  iiE»  considered  excellent,  and  it  is 
principally  shipped  to  Great  Britain ;  the  following  figures  show  the 
exports  at  decennial  periods : 


Cwtt. 

1845     70,000 

1855     70,709 


Cwti. 

1865     99,720 

1875     210,000 


The  coffee  crop  of  1874,  compared  with  that  of  the  previous  year, 
was  small,  the  quantity  shipped  amounting  to  about  200,000  cwts.,  or 
a  decrease  of  2400  tons  on  the  preyious  year's  export :  it  was,  however, 
slightly  above  the  average  export  for  the  previous  five  years.  Ck)ffee 
is  and  must  be  the  principal  and  almost  only  staple  product  of  Costa 
Bica,  until  a  railroad  enables  it  to  compete  wiUi  o&er  countries  in 
sugar,  cocoa,  &c.  The  scarcity  of  labour  is  one  great  drawback,  for 
in  many  parts  crops  spoil  on  the  trees  for  want  of  hands  to  gather 
them. 

Quaiemdla. — Some  thirty  years  ago  considerable  plantations  of  coffee 
were  made  in  different  parts  of  this  State,  but  the  culture  was  abandoned 
owing  to  the  disturbances  among  the  Indians ;  of  late  years,  however, 
it  has  been  resumed,  and  is  making  good  progress.  The  greater  part 
of  the  plantations  are  situated  in  the  neighbourhood  of  Coban.  Coffee 
will  be  in  future  the  principal  article  of  export,  and  to  an  extent  and 
importance  scarcely  yet  to  be)  calculated.  In  1860  only  63  tons  were 
shipped ;  in  1863  this  had  increased  to  799  tons ;  in  1867,  to  2000 
tons. 

In  Nicaragua  coffee  is  grown  in  the  Yalle  Monier,  the  plantation  of 
the  great  Parisian  chocolate  firm ;  but  very  little  is  as  yet  exported 
from  this  State,  some  400  or  500  lbs.  only  being  shipped  from  Grey- 
town. 

In  the  state  of  San  Salvador  a  fair  quality  of  coffee  is  grown ;  the 
exports  in  1865  were  to  the  value  of  21,5002.,  and  that  of  the  coffee 
shipped  from  San  Salvador  in  1873  was  about  215,000Z. 

In  the  state  of  Colombia,  formerly  New  Granada,  the  coffee  grown 
is  of  excellent  quality,  especially  at  Ocama  and  Ambalima,  but  the 
quantity  produced  is  limited,  and  is  chiefly  sold  for  consumption  in 
tiie  country.  Our  direct  imports  into  Great  Britain  from  New  Granada 
have  averaged  20,000  cwts.  in  the  four  years  ending  1875. 

In  Ecuador  attention  has  of  late  years  been  given  to  the  culture,  and 
a  very  superior  quality  of  coffee  is  produced.  In  1865  only  776  cwts. 
were  shipped,  but  now  eight  times  this  quantity  is  exported.  The 
crop  of  coffee  in  1874  was  10,652  cwts.  The  shipments  vid  Guaya- 
quil were  in : 


CwiB. 

1861       1,480 

1865      1,810 


Cwta. 

1871       4,082 

1873       6,652 


Only  a  little  over  1,000,000  lbs.  were  shipped  in  1874. 

BriUdh  Ouiana, — In  1752  the  cultivation  of  co£fee  was  commenced 
in  Demerara,  and  one  bag  was  exported ;  in  1761,  45  tierces  of  coffee 
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were  shipped,  and  in  1764, 211  bags.  The  following  were  the  exports 
in  some  later  years :  1773, 1001  tierces ;  1776,  2317  tierces.  In  1796 
the  colony  was  taken  possession  of  by  the  British,  and  in  1803, 
9,954,610  lbs.  of  coffee  were  shipped ;  in  1823,  the  exports  of  coffee 
were  8,008,729  lbs.  After  this  the  culture  began  to  fall  off;  com- 
paring 1829  with  1839,  there  was  a  deficiency  in  the  latter  year  of 
2,139,430  lbs.  of  coffee.  The  gradual  decline  in  production  is  shown 
by  the  following  figures  giving  the  exports : 

1830        9,472,756 

1840        3,357,300 

1849        100,550 

In  French  Guiana  coffee  was  at  one  time  an  important  staple,  the 
species  grown  being  the  Mocha  variety,  for  the  cultivation  of  which 
the  country  is  especially  adapted ;  it  is  now  chiefly  grown  as  a  shade 
tree  to  cocoa,  annatto,  and  other  crops,  but  a  few  Government  planta- 
tions are  maintained.  The  average  production,  as  shown  below,  is 
scarcely  100,000  lbs.  a  year ;  the  shipments  in  1874  were  only  2028  lbs., 
and  in  1875  but  752  lbs.  This  valuable  product,  the  British  consul  at 
Cayenne  tells  us,  is  not,  however,  quite  lost ;  although  temporarily 
abandoned,  the  trees  continue  to  thrive  in  a  wild  state,  and  may  be 
reclaimed  hereafter.  They  attain  a  height  of  about  fifteen  or  six- 
teen feet,  with  a  circumference  a  few  feet  from  the  ground  of  thirty 
inches ;  they  are  rich  in  foliage,  but  do  not  flower ;  the  coffee  tree 
here  also  appears  to  be  safe  from  the  ravages  of  insects,  whereas  many 
other  trees  suffer  vitally  from  this  eviL 


KllogB. 
1861       50,000 

1865      64,436 

1866      73,27 

1867      107^424 

1868      60,463 


Kiloga. 

1869      135,614 

1870      60,079 

1871       57,433 

1873      40,250 

1874      40,028 


In  Surinam  the  produce  is  only  about  500,000  lbs. 

In  Bolivia  coffee  is  grown  in  the  whole  extent  of  the  Yungas,  and 
of  forms  and  varieties  not  generally  known  ;  it  is  best  when  raised  on 
the  flanks  of  the  mountains.  In  the  plains  the  berry  increases  in 
size,  but  loses  flavour ;  when  grown  on  higher  elevations  it  decreases 
in  size,  but  improves  in  quality.  The  Yungas  coffee  is  so  highly 
esteemed  that  it  is  considered  equal,  if  not  superior,  to  Mocha. 

Peru. — Coffee  grows  with  extraordinary  luxuriance  in  the  mountain 
regions  of  Peru ;  the  activity  of  its  vegetation  is  wonderful,  the  branches 
are  borne  down  indeed  with  the  weight  of  the  numerous  berries. 

Venezuda. — The  best  coffee  grows  in  the  cooler  portion  of  the 
State,  and  the  crop  is  gathered  in  October.  The  production  is  about 
600,000  cwts.  annually. 

With  respect  to  what  may  be  considered  as  the  yearly  yield  of 
coffee  per  tree  in  Venezuela,  as  compared  with  Brazil  and  Ceylon,  its 
principal  riirads  in  the  staple,  up  to  1858,  it  was  generally  considered 
that  the  average  might  be  put  down  at  half  a  pound  per  tree ;  but 
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Binoe  that  period  Bach  has  been  the  neglect  of  the  plantations  through- 
out  the  country,  owing  in  the  first  place  to  the  nnintermpted  five 
years'  war  of  the  Federation  np  to  the  close  of  the  crop  of  1858,  and 
to  the  subsequent  state  of  anarchy  and  confusion  prevailing,  the 
scarcity  of  capital  and  labour,  and  the  want  of  personal  supervision 
upon  tiie  part  of  landed  proprietors,  that  the  yield  may  be  said  to 
have  diminished  by  one-half,  and  thus  the  general  average  does  not 
exceed  a  quarter  of  a  pound  per  tree.  It  may  be  remarked,  also,  that 
the  coffee  plant,  though  prolific,  is  most  delicate  and  susceptible, 
requiring  constant  attention  and  carefdl  cultivation,  such  as  circum- 
stances do  not  admit  of  its  having  bestowed  on  it  in  this,  country. 

An  intelligent  American  gentleman,  many  years  resident  in  Brazil, 
and  well  acquainted  with  coffee  cultivation  in  the  province  of  Rio 
Janeiro,  who  visited  Caracas  in  1869,  informed  the  coffee  growers 
that  the  general  average  annual  yield  of  coffee  for  the  past  twenty 
years  in  Brazil  had  been  4  lbs.  per  tree,  and  upon  the  most  carefally 
cultivated  plantations  as  high  as  30  lbs.  per  tree,  whilst  upon  smaller 
estates  of  200  to  800  acres,  with  500  trees  per  acre,  a  regular  yield  of 
10  lbs.  was  obtained.  The  coffee  trees  in  Brazil  are  not  shaded  as 
they  are  in  Venezuela,  which  ensures  a  larger  yield,  although  lessening 
the  duration  of  producing  power,  generally  estimated  at  about  fifteen 
years.  Improved  and  more  scientific  culture  would  certainly  give 
2  lbs.  per  tree  as  the  average  in  Venezuela,  many  isolated  instances 
existing  of  that  amount,  and  even  of  over  4  lbs.  per  tree  having  been 
obtained. 

Production  in  Brazil, — Ck)ffee  having  been  introduced  into  the 
French  settlement  of  Cayenne,  by  La  Motte  Aigron,  the  governor, 
in  1722,  a  Brazilian  subject,  Palhetta,  while  on  a  voyage  to  that  colony, 
managed,  not  without  much  difficulty,  to  bring  to  the  city  of  Belom 
(Para)  a  few  of  the  seeds  of  this  valuable  plant;  in  that  province 
coffee  trees  were  multiplied  through  the  care  of  Agostinho  Domingos, 
and  others.  A  deserter,  it  is  said,  introduced  the  plant  from  Para 
into  JMaraniiam  about  1770.  The  judge,  Joas  Gualberto  Castello 
Banco,  appointed  chancellor  to  the  high  court  of  the  Eelacas  at  Hio 
Janeiro,  took  with  him  with  great  care  two  small  coffee  trees  during 
the  vice-royalty  of  the  Marquis  de  Lavradio,  in  the  middle  of  the 
eighteenth  century,  when  sugar  and  cereals  constituted  the  great 
fountains  of  the  wealth  of  the  province  of  Bio  Janeiro.  The  two 
plants  were  by  order  of  that  notable  statesman  cultivated  in  a  private 
garden  in  the  neighbourhood  of  the  convent  of  Adjuda,  and  in  this 
manner  those  two  small  and  humble  trees  in  the  course  of  one 
century  become  the  first  and  most  important  branch  of  the  public 
wealth. 

Mr.  Moke,  a  Belgian,  is  said  to  have  been  the  first  planter  to  carry 
on  the  systematic  cultivation  of  coffee  near  the  city  of  Bio,  and 
enormous  profits  have  resulted  from  the  energetic  efforts  thus  made. 

The  coffee  tree  having  rapidly  multiplied,  extended  itself  then  over 
dozens  of  miles,  and  was  transplanted  to  Minas  Geraes,  San  Paulo, 
Bahia,  Ceara,  &c. 

Coffee  is  now  the  most  important  agricultural  product  of  Brazil, 
imd  forms  the  principal  staple  of  its  foreign  commerce.    It  con- 
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stitutes  nearly  half  of  all  the  supply  of  coffee  to  the  world.  The 
culture  extends  from  the  Amazon  to  the  province  of  San  Paulo,  and 
from  the  coast  to  the  western  limits  of  the  empire,  a  surface  exceeding 
653,400  square  kilometres  (of  nearly  5  farlongs  each).  There  are 
about  530,000,000  coffee  trees,  which  cover  an  area  of  1,400,000 
acres.  The  principal  producing  provinces  are  Bio  Janeiro,  San  Paulo, 
Bahia,  Ceara,  and  Minas  Greraes.  The  shipping  ports  are  Bio,  Santos, 
Bahia,  and  Ceara,  the  port  of  Bio  exporting  about  ten-twelfths  of  all 
that  is  shipped. 

The  culture  in  the  province  of  Ceara  is  rather  of  recent  date,  but  it 
is  now  carried  on  on  a  large  scale  in  the  mountains  of  Maranguape, 
Aratana,  Batuntc,  Araripe,  Machada,  and  Uraburotama.  The  plan- 
tations having  been  attacked  by  insects,  the  production  diminished 
after  1863,  but  has  again  recovered. 

The  productive  power  of  the  empire  has  almost  doubled  in  the  last 
ten  years.  In  1864,  264,000,000  lbs.  of  coffee  were  shipped,  and  in 
1873,  462,000,000  lbs. ;  the  value  of  the  coffee  shipped  in  1871  was 
nearly  8,500,000Z.;  the  local  consimiption  is  calculated  to  be  one- 
fifth  of  the  total  product. 

The  production  in  Brazil  in  1820  was  only  about  14,000,000  lbs. ; 
in  1822,  150,000  bags  were  shipped,  but  the  scarcity  of  coffee  at  that 
period,  and  the  falling  off  of  production  in  Cuba,  stimulated  the 
Brazilian  planters  so  greatly  that  in  1830  the  export  from  Bio  alone 
had  increased  to  over  64,000,000  lbs. ;  in  1847  to  299,640,000  lbs.,  in 
1860  to  341,000,000  lbs.,  representing  2,126,719  bags,  weighing  about 
160  lbs.  each,  and  in  1872  to  3,349,284  bags. 

Of  the  varieties  of  the  coffee  tree,  no  less  than  sixteen  species  are 
indigenous  to  Brazil,  an  evidence  of  the  suitability  of  the  soil  and 
climate  for  the  culture,  while  Peru,  Guiana,  Mexico,  New  Granada,  and 
other  parts  of  the  continent,  have  also  indigenous  species  of  the  tree. 

The  coffee  plant  grows  .in  most  parts  of  Brazil,  as  the  medium 
temperature  which  it  requires  is  found  throughout  nearly  all  the 
empire.  It  prospers  even  in  places  exposed  to  the  cold,  and  appears 
to  vegetate  with  more  vigour,  but  the  fruit  is  not  so  abundant,  nor 
has  it  the  precocity  and  regularity  necessary  to  render  the  crop  pro- 
fitable. As  the  flowering  and  fructification  take  place  at  two  periods, 
the  end  of  September  and  October,  two  gatherings  are  necessary. 

Attempts  have  been  made,  but  without  any  resulting  benefit,  to 
acclimatise  some  of  the  esteemed  varieties  from  other  countries.  The 
Gk)vemment  introduced  Bourbon  plants  in  1857,  and  Java,  Mocha, 
and  other  species  tried  have  soon  degenerated  and  assimilated  to  the 
ordinary  Brazilian.  The  same  occurred  in  Martinique  when  the 
Mocha  coffee  was  introduced  in  1818,  for  in  a  few  years  the  berry  was 
found  not  to  differ  from  that  ordinarily  cultivated  in  the  island. 

When  a  plantation  has  to  be  made,  the  sunny  slope  of  a  hill  is 
selected,  the  site  of  which  is  not  too  retentive  of  the  water  falling  on 
it.  This,  after  being  cleared  and  burnt  off  in  the  usual  manner  of 
treating  timber  lands,  is  planted  over  in  rows,  with  year-old  plants, 
previously  reared  in  a  nursery.  These  receive  little  further  care 
than  to  keep  the  weeds  down,  and  to  have  the  upward  growth  checked 
by  pruning,  so  as  to  facilitate  the  gathering  of  the  crop.    In  four  or 
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five  years  tho  trees  are  prodnotiYe,  and  will  in  ffeneral  oontinne  bo  for 
upwards  of  twenty  years.  Its  thick  dnsters  of  whiie  flowers  burst  forth 
in  abundance  at  certain  seasons,  bnt  the  dark  green  foliage  is  rarely 
seen  unrelieved  by  them  and  by  the  fruit  in  all  stages  of  maturity. 

The  pulp  of  the  cherry  that  surrounds  the  bean  is  sweet  and  agree- 
able to  tiie  taste,  and,  like  the  leaves,  partakes  of  the  flavour  of  the  berry. 

From  its  strong  flavour  Brazilian  coffee  is  improved  by  age,  perhaps 
to  a  greater  degree  than  any  other  coffee,  and  it  is  said,  if  ^pt  for  ten 
or  twelve  years,  would  fully  equal  the  best  Mocha. 

As  the  flowering  and  fruiting  take  place  at  two  periods  of  the  year 
there  are,  of  necessity,  two  harvests.  It  is  essentifdly  necessary  that, 
during  the  drying,  the  berry  does  not  come  in  contact  with  the  earth, 
which  would  much  injure  ito  quality,  hence  in  large  plantations  paved 
terraces  are  formed,  or  of  some  other  materiaLi.  On  smaller  estates  the 
coffee  is  dried  on  bamboo  frames  or  some  other  substitute.  As  the 
paved  or  stuccoed  drying  terraces  are  expensive,  it  is  better,  when 
possible,  to  employ  pulping  machines,  although  these  require  a  fidl  of 
water  to  work  them.  When  the  co£^  is  di^  it  has  to  be  deprived 
of  its  pulp  and  parchment.  The  machines  employed  for  this  purpose 
have  not  much  effect  on  the  produce.  It  is  simply  a  question  of  time 
and  trouble,  more  economical  than  industrial.  In  fact,  nothing  can 
be  imagined  more  simple  and  primitive  than  the  appliances  used  in 
some  of  tho  countries  which  famish  the  coffee  most  esteemed  in  the 
European  markets. 

The  berries  of  the  ovoid  form  of  the  Mocha  found  in  the  markets 
are  derived  from  the  older  Brazilian  coffee  trees,  and  from  the  higher 
branches  of  the  young  troes  which  are  more  exposed  to  the  solar  rays ; 
these  are  separated  by  bolters.  In  BrazQ  coffee  trees  are  reckoned  to 
yield,  from  their  fifth  to  their  twentieth  year,  an  average  of  an  arroba, 
or  82  lbs.  of  clean  coffee  to  each  ten  trees.  From  six  to  twelve  years 
the  produce  is  commonly  two  and  sometimes  three  arrobas  to  ten  trees, 
but  from  the  sixteenth  to  the  twentieth  year  the  [crops  are  irregular, 
and  below  this  average.  The  common  yield  of  clean  coffee  is  about  one 
arroba  to  throe  alquoires  or  bushels  of  the  fresh  fruit.  An  arroba  of 
clean  coffee  is  obtained  from  one  and  a  third  arroba  of  dry  coffee  in  the 
hull,  deprived  of  its  pulp,  but  not  of  the  parchment-Uke  envelope. 
Whilst  ihe  cost  of  clearing,  planting,  and  bringing  into  bearing  an 
estate  of  150  acres,  with  only  333  trees  to  the  acre,  is  far  more  than 
that  of  a  similar  plantation  in  Ceylon,  the  returns  are  much  larger  per 
tree,  averaging  nearly  10  cwts.  to  the  acre,  and  the  trees  bear  much 
longer. 

A  recent  traveller,  publishing  an  account  in  Belgium  of  his  impres- 
sions during  a  tour  through  Brazil,  thus  speaks  of  coffee  cultivation : 
*'  A  hectare  (2  acres)  of  land  will  contain  913  trees,  which  on  inferior 
land  will  produce  674.  kilogrammes  (2^  lbs.)  of  coffee ;  in  soils  of  tho 
second  class,  1384  kilos.,  and  in  those  of  a  superior  kind  2022  kilos. 
An  active  labourer,  working  steadily,  can  keep  .in  order  two  hectares 
of  coffee  trees ;  the  annual  result  from  this  would  be,  1145f.  80  in 
the  first  case  ;  2352f.  80  in  the  second ;  and  3437f.  40  in  the  third, 
reckoning  the  produce  at  the  low  price  of  85  cents  the  half  kilo,  or 
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pound.  In  a  medium  hazienda,  or  plantation,  the  average  return  of 
coffee  is  about  1074f.  per  labourer,  women,  children,  and  old  men 
included." 

The  quality  has  been  so  much  improved  in  the  last  ten  years  that 
much  of  the  coffee  is  sent  to  Europe  and  sold  under  the  names  of  Java, 
Ceylon,  Martinique,  San  Domingo,  and  even  Mocha.  At  the  Paris 
Intercolonial  Exhibition  of  1867,  Brazilian  coffee  received  from  the 
jurors  a  gold  medal  over  all  other  coffees. 

Between  1816  and  1820  the  planters  of  Bio  abandoned  the  culture 
of  the  sugar-cane,  and  turned  their  attention  to  coffee,  the  cultivation 
of  which  thereafter  became  the  basis  of  such  immense  progress,  and 
the  accumulation  of  wealth  in  the  capital  of  the  empire.  Although 
the  province  of  Bio  is  still  the  chief  producing  district,  it  may  be 
interesting  to  mark  the  progress  of  production  in  the  other  provinces, 
which  is  fairly  indicated  by  the  shipments  from  the  several  ports ; 
thus,  from  Bahia,  the  exports  to'  foreign  markets  have  increased  as 
follows : 


ArrobMof 
33  1be. 

1810  3,893 

1830  45,882 

1840  52,365 

1860  198,604 


Arrobasof 
33  lbs. 

1865 330,063 

1870 12,853,117 

1874 8,483,124 


The  greater  part  of  the  Caravillas  coffee  from  this  province  is  sent 
to  Bio  Janeiro  in  consequence  of  the  easy  transit  during  the  summer 
months,  when  the  prevailing  winds  from  the  north-east  enable  the 
planters  to  get  quick  returns  for  their  produce  from  that  important 
coffee  mart. 

Passing  now  to  Santos  I  may  state  that  the  exports  were  in  the 
years — 

Cwts. 

1869 487,893 

1870 400,464 

1871 460,695 

Campinas  is  the  coffee  capital  of  this  province,  and  the  quantity 
carried  over  the  San  Paulo  line  was  in  1870,  29,720  tons,  and  in 
1871,  41,107  tons. 

The  culture  of  coffee  is  comparatively  recent  in  the  province  of 
Ceara,  but  it  is  being  carried  out  on  a  large  scale  in  the  mountains  of 
Maranguape,  Aratana,  Baturite,  Araripe,  Machado,  and  Uraburotama. 
Although  the  plantations  were  attacked  by  the  insect,  and  the  produc- 
tion diminished  after  1868,  it  still  forms  the  second  article  of  export 
of  the  province.  In  1866,  108,880  arrobas  were  shipped  from  there, 
and  in  1874,  94,800  arrobas.  Agricultural  production  is,  however, 
just  now  stationary  in  Brazil,  and  likely  to  recede,  owing  to  the  want 
of  labour.  Coffee  and  the  cane  represent  10,000,000Z.  sterling,  out 
of  a  total  of  17,000,000Z.  The  abolition  of  duty  on  coffee  in  the 
United  States,  and  its  reduction  from  Bd.  to  1^.  a  pound  in  England, 
came  as  a  timely  relief  to  the  Brazilian  planter,  and  with  the  in- 
creased prices  for  it  will  enable  him  for  some  time  longer  not  abso- 
lutely to  break  down. 
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The  qnarters  to  wliioh  Brasiliaii  oofiee  is  shipped  may  be  diyided 
into  three  classes — 1,  the  United  States ;  2,  Noruiem  European  and 
Channel  ports ;  and  3,  Mediterranean  ports.  The  relative  proportions 
to  each  are  shown  by  the  exports  of  1871,  in  bags : 

United  States       1,354,346 

North  Europe       689,917 

Mediterranean      198,498 

Different  ports      115,243 

2,358,004 


As  the  United  States  monopolise  the  chief  supply  of  Brazilian 
coffee,  it  may  be  interesting  to  note  their  aggregate  imports  of  all 
kinds,  which  have  been  as  follows : 


LlNL 

1790 4,150,754 

1800 7,408,196 

1810 5,352,082 

1820 13,291,857 

1830 51,488,248 


Lta. 

1840 94,996,095 

1850 144,986,895 

1870 282,540,737 

1874 295,271,697 


The  American  consumption  of  Brazil  coffee  alone  dnring  1874  was 
108,751  tons,  or  an  average  of  8646  tons  a  month.  This  is  the 
largest  consumption  of  BrazQ  coffee  in  the  United  States  ever  known, 
except  that  of  1870,  when  108,502  tons  were  consumed.  The  con- 
sumption there  is  about  one-fourth  of  the  entire  world,  and  more  than 
any  one  country  on  the  globe. 

In  the  Pacific  Islands  some  attention  has  been  given  to  coffee 
culture.  Large  plantations  of  coffee  trees  were  made  at  Tahiti  in 
1862,  with  the  view  of  supplying  Chili,  California,  and  Sydney.  The 
amount  of  production  there  is  only  about  ten  tons.  In  1868, 78,373  lbs. 
of  coffee  were  shipped  from  the  Hawaiian  Islands. 

Java, — The  Bev.  B.  Abbay  thus  described  in  the  Ceylon  papers  in 
the  close  of  1874  the  system  of  coffee  culture  in  Java : 

'*  The  parasites  that  injure  the  trees  are  mostly  similar  to  those  in 
Ceylon,  the  chief  one  being  a  species  of  Loranthus,  As  to  the  private 
coffee  estates,  there  are  only  slightly  over  one  hundred  of  all  kinds  in 
the  whole  of  Java,  less  in  acreage  than  one-twentieth  of  the  extent  of 
Gk)vernment  garden;  some  of  them  are  on  low  ranges  of  hills  or 
plateaux,  elevated  only  a  few  hundred  feet  above  the  sea.  The 
systems  of  cultivation,  as  well  as  the  size  and  character  of  the  trees 
on  these  estates,  vary  considerably.  On  the  Merapi,  a  still  active 
volcano  (pardon  the  Irishism),  the  trees  are  topped  at  four  or  five 
feet,  and  a  system  of  pruning  and  cultivation  is  attempted  similar  to 
that  in  Ceylon,  but  as  yet  has  not  been  a  decided  success.  Whether 
the  soil  is  naturally  poorer  here  than  elsewhere,  or  the  method  adopted 
is  unsuited  to  the  tree  or  the  climate,  I  am  not  able  to  give  an  opinion, 
but  I  am  informed,  on  good  authority,  that  the  old  plan  of  leaving  the 
trees  to  themselves  leads  to  better  crops  than  the  new  one.  My  own 
impression  of  the  cause  of  the  relative  smallness  of  the  produce  of 
Java  plantations,  compared  with  those  of  Ceylon  before  the  Hemileia 
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vastatrtx  made  its  appearance  (for  there  is  not  a  shadow  of  that 
fungoid  disease  in  Java  at  the  present  time),  is  that  the  climate, 
except  in  reasonably  dry  years,  is  far  too  forcing.  The  trees  appear 
to  produce  a  great  luxuriance  of  leaf  and  wood,  but  only  a  moderate 
proportion  of  fruit,  4  cwts.  per  acre  being  considered  a  very  good 
average  crop ;  but  10  cwts.  are  sometimes  obtained  in  exceptionally 
favourable  years.  No  such  thing  as  an  average  of  8  or  10  cwts.  per 
acre  is  known  ;  and  yet  this  was  not  uncommon,  I  believe,  in  Ceylon, 
as  long  as  the  trees  remained  healthy.  The  lower  estates  come  into 
bearing  much  sooner,  and  produce  more  than  the  higher,  but  they  do 
not  last  so  long,  ten  or  fifteen  years  being  the  limit  of  profitable  life 
for  trees  at  1000  feet  above  sea-level ;  whilst  those  at  8000  and  4000 
feet  attain  to  forty,  fifty,  or  even  more,  years  of  age.  At  Makmedon, 
some  20  miles  touth-east  of  Buitenzorg,  and  at  an  elevation  of  be- 
tween 2000  and  8000  feet,  there  are  trees  still  alive,  but  neglected 
and  bearing  no  crop,  which  were  planted  in  1786.  They  are  now 
some  40  feet  high,  with  trunks  of  the  thickness  of  a  man's  thigh. 
What  care,  instead  of  persistent  neglect,  might  have  done  for  them,  it 
is  impossible  to  say ;  but  I  see  no  reason  to  think  that  a  centenarian 
coffee  tree  must  of  necessity  be  an  unprofitable  one,  at  least  in  Java. 
On  the  higher  estates  at  present  under  cultivation,  many  of  the  trees 
reach  a  height  of  80  or  40  feet,  and  the  crop  is  picked  by  means  of 
ladders.  These  trees  are  planted  25  feet  by  25  feet,  on  terraces 
25  feet  wide  (a  row  of  trees  for  each  terrace),  grass  being  planted  at 
the  edge  to  prevent  the  friable  soil  being  washed  down  during  the 
rains.  Most  frequently  the  terrace  itself  is  covered  with  grass,  which 
is  either  cut  for  cattle  or  dug  up  round  the  roots  of  the  tree,  accord- 
ing to  the  taste  of  the  planter.  The  yield  of  such  trees  is  about  6 
or  7  lbs.  of  prepared  coffee  per  tree,  i.  e.  between  3  and  4  cwts.  of  this 
per  acre.  No  pruning,  of  course,  can  be  done  on  a  tree  of  this  kind, 
and  it  is  left  entirely  to  the  tender  mercies  of  nature  and  the  women 
who  pick  the  crop  and  break  the  branches. 

"  But  I  think  that  instead  of  a  desultory  description  like  the  above, 
I  had  better  give  you  an  account  of  the  estate  on  which  I  stayed  two 
days,  and  where  I  obtained  most  of  my  information  on  this  subject,  as 
you  will  understand  better  the  daily  routine  of  a  planter's  life  and  the 
method  of  cultivation  than  if  I  gave  you  a  lot  of  isolated  statistics. 
The  estate  alluded  to  is  situated  on  a  plateau  about  800  feet  above 
the  sea,  some  12  miles  distant  from  Samarang,  and  belongs  to  a 
Mr.  Grave,  who  is  very  anxious  to  introduce  all  the  advantages  of  the 
Ceylon  method  of  cultivation  into  the  Dutch  system,  and  for  that  pur- 
pose intends  shortly  paying  a  visit  to  the  Eandyan  provinces,  where  I 
do  not  doubt  he  will  be  hospitably  welcomed  by  his  brother  planters. 
The  land  of  the  estate  was  formerly  under  forest,  and  the  right  to  cut 
timber  having  been  sold  to  an  Englishman  many  years  ago,  a  short 
lease  of  the  land  for  the  purposes  of  coffee  cultivation  was  afterwards 
granted  by  the  Government,  at  an  annual  rent  of  a  few  guilders  per 
acre — generally  from  two  to  six — according  to  the  value  of  the  soil. 
The  teak  having  been  cut  down  and  sold,  the  clearing  is  burnt  in  the 
same  way  as  in  Ceylon,  and  then  laid  out  with  roads  in  square 
or  oblong  plots,  about  80  acres  each,  the  nearly  perfectly  level 
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character  of  the  ground  rendering  this  possible.  Holes,  20  inches  by 
20  inches,  and  18  inches  deep,  are  dag  in  rows  8  feet  apart,  the  holes 
in  the  rows  being  only  half  that  distance  from  each  other. 

''  These  distances  are  now  considered  to  be  too  small,  and  10  by  9 
and  9  by  9  will  in  fature  be  adopted.  The  yonng  plants,  if  grown  in  a 
nursery,  are  then  very  carefully  removed,  along  with  the  soil  they  have 
grown  in,  which  is  taken  up  in  cubes  some  6  inches  each  way,  and 
planted  out  by  women  at  the  rate  of  sixty  or  seventy  a  day,  care  being 
taken  to  cut  the  tap-root  at  the  point  where  it  emerges  from  the  lump 
of  soil.  These  plants,  when  removed,  are  generally  about  six  months 
old,  at  which  period  they  are  about  12  inches  high,  and  their  growth 
afterwards  is  so  extremely  rapid  that  many  that  I  saw,  though  only 
nine  months  in  the  ground,  were  from  2  to  8  feet  in  height,  and 
covered  with  blossom;  others  only  twenty  months  old  were  6  and 
8  feet  high,  and  capable  of  bearing  f  lb.  coffee  (prepared)  per  tree. 
The  system  of  nursery  planting  is  here  considered  to  be  a  very 
expensive  one,  as  the  b^ms  have  to  be  planted  at  regular  intervals  in 
the  nurseries,  and  small  pieces  of  bamboo  put  in  to  mark  where  each 
plant  is  expected  to  appear.  Besides  this,  die  plants  have  to  be  regu- 
larly watered  and  kept  under  shade,  and  the  number  that  can  be  put 
into  the  ground  by  each  woman,  when  the  clearing  is  being  planted, 
is  only  sixty  or  seventy  a  day.  The  other  system  is  to  gaUier  the 
casual  plants  from  gardens  on  the  hills,  the  plants  being  removed  by 
loosening  the  soil  with  a  knife,  and  then  pulling  them  up  by  the  roots 
and  carrying  them  away  in  bundles.  They  have  then  their  tap-root 
cut  to  a  length  of  about  6  or  8  inches,  and  are  planted  frequently  in 
the  hills  by  merely  making  a  hole  with  a  stick  and  pushing  in  the 
roots,  but  sometimes  in  holes  6  inches  square  and  deep,  or  else  in 
ordinary  20-inch  holes. 

<*  The  growth  of  these  plants  is  considered  to  be  much  slower  than  is 
the  case  with  nursery  plants,  but  they  produce  much  more  hardy  and 
lasting  trees.  At  the  same  time  that  the  coffee  plants  are  put  into 
the  ground,  a  row  of  cUidap  or  silk  cotton  trees  is  planted  between 
every  second  row  of  coffee  trees,  the  intermediate  space  being  occupied 
by  a  small  drain,  not  so  much  to  prevent  wash  as  to  relieve  the  soil 
from  too  much  water.  All  plantations  have  this  rapid-growing  soft- 
wood tree,  and  the  appearance  they  present  is  totally  different  from 
that  to  which  one  gets  accustomed  in  Ceylon. 

''In  future  the  AUnzzia  moluccana,  now  referred  to  the  Acacias 
(A,  Jidtbrissiny  Willd.),  will  probably  be  largely  planted,  as  it  is  a 
very  fast  growing  tree,  and  has  other  advantages  over  the  dadap. 

"  Indigo  is  very  frequently  planted  among  the  young  coffee  plants, 
chiefly  in  order  to  keep  down  Uie  alang-alang,  but  also  to  be  used  as  a 
manure  for  weakly  trees,  if  there  are  any  on  the  estate.  As  the  tree 
progresses  no  attempt  is  made  to  check  its  luxuriance,  and  it  grows 
up  with  several  small  stems  from  the  ground  into  a  native  coffee  tree, 
8  or  10  feet  high.  It  is  only  pruned  when  branches  show  signs  of  decay, 
or  when  the  borer,  which  is  very  destructive,  compels  the  planter  to 
cut  down  the  stems  attacked.  The  weeds  are  dug  up  with  mammoties, 
to  a  depth  of  6  inches,  and  piled  in  rows  between  the  shade  trees  parallel 
to  the  lines  of  coffee.    These  weeds,  among  which  is  the  alang-alang, 
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consist  chiefly  of  grasses,  most  of  which  are  readily  eaten  by  cattle, 
and  furnish  fodder  apparently  quite  as  good  as  Guinea  grass ;  indeed, 
many  of  the  marvellous  little  horses  found  everywhere  in  Java  are 
fed  on  nothing  but  these  grasses,  and  yet  they  are  superior  in  strength 
and  endurance  to  either  Arabs  or  Australians.  When  an  estate  shows 
signs  of  decay  after  ten  or  fifteen  years,  the  coffee  trees  are  all  out 
down,  the  dadap  trees  being  either  felled  or  ringed  near  the  roots,  so 
that  they  decay  gradually  and  fall  piecemeal  to  the  ground,  and  the 
process  of  replanting  coffee  and  shade  trees  is  repeated  in  the  same 
manner  as  before.  In  this  way  land  may  be  replanted  several  times, 
and  the  later  garden  be  better  than  the  earlier.  Nothing,  I  think, 
contrasts  more  the  richness  of  the  soil  of  Java,  as  compared  with  that 
of  Ceylon,  than  this  fact.  The  ground  never  seems  to  be  exhausted, 
and  when  it  is  partially  used  up  on  the  surface  you  have  only  to  go 
deeper,  and  you  get  a  richer  soil  at  once.  The  rainy  season,  here  l£e 
north-west  monsoon,  begins  generally  about  October,  and  ends  in 
February;  and  the  time  for  planting  is  therefore  December.  The 
crop  is  gathered  in  March  and  April,  and  the  blossoms  appear 
generally  about  August  or  September,  though  on  the  hills  there  are 
blossoms,  green  berries,  and  ripe  fruit  on  the  trees  at  the  same  time 
for  a  considerable  part  of  the  year.  This  past  year  has  been  generally 
a  favourable  one  throughout  the  island,  and  the  total  yield  is  expected 
to  be  about  1,500,000  cwts.  The  prospects  of  the  coming  crop, 
however,  are  by  no  means  good.  As  the  dry  season  has  been  a 
wet  one,  the  trees  have  had  no  wintering,  and  the  heavy  blossoms, 
which  ought  already  to  have  made  their  appearance,  are  nowhere  to 
be  seen. 

''  As  regards  the  work  of  the  estate,  the  women  alone  are  employed 
for  picking  and  preparing  the  coffee,  as  they  are  for  putting  out  the 
young  plants ;  the  amount  gathered  by  each  woman,  in  an  average  sea- 
son, being  about  13  lbs.  coffee  (when  prepared)  per  day.  The  men  are 
meanwhile  employed  in  the  field-work,  weeding,  manuring,  &c.  After 
the  cherry  has  been  gathered,  it  is  spread  on  barbecues  to  dry  for 
several  days,  after  which  it  is  pounded  in  small  bamboo  baskets,  and 
the  outer  parchment  and  silver  skins  tal^en  off.  The  peaberry  is  then 
separated  from  the  ordinary  beans  by  a  skilful  shake  of  the  tray  by 
which  it  has  been  winnowed,  and  the  coffee  is  then  ready  for  the 
European  market.  The  value  of  this  produce  in  the  coast  towns  at 
present  is  about  74«.  per  cwt.,  and  the  cost  to  put  it  on  board  in  good 
years  amounts  to  only  about  20«.  to  25«.  per  cwi ;  in  bad  years  to 
35«.  to  40«.  per  cwt.  The  soil  of  the  estate  which  I  have  been 
describing  is  of  an  extremely  rich,  dark,  oily-looking,  half-formed 
clay,  crumbling  easily  in  the  hand,  but  sticking  in  masses  to  the 
feet,  rendering  walking  on  a  wet  day  somewhat  laborious.  This 
soil  extends  generally  to  a  depth  of  20  or  30  inches,  when  a 
redder  and  more  gravelly,  but  still  very  rich,  soil  is  met  with,  which 
seems  only  to  need  exposure  to  the  air  for  the  development  of  its 
fertility.  On  the  mountain  slopes  the  soil  is  generally  much  more 
friable  and  liable  to  be  washed  away  in  the  monsoon  rains,  and  there- 
foro  is  protected  by  moans  of  terraces  and  a  matwork  of  weeds  and 
grasses  on  the  surface.    The  labour  question  here,  as  in  Ceylon,  is 
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one  of  considerable  difficulty,  but  it  is  a  difficulty  of  a  widely  different 
character ;  on  this  estate,  consisting  of  about  1600  acres,  of  which 
nearly  1000  acres  are  under  coflfee,  there  are  thirteen  villages  or 
campongs,  each  with  its  own  headman  and  plot  of  land  attached  to  it 
Between  2000  and  3000  Jayanese  occupy  these  villages,  of  whom  800 
are  able-bodied  men  employed  chiefly  on  the  estate,  their  task  (the 
weeding  of  thirty  to  thirty-five  or  forty  trees)  being  allotted  to  each 
man  day  by  day,  and  the  payment  for  the  work  (6d.)  is  made  every 
evening.  When  there  is  a  demand  for  extra  labour,  the  headmen 
induce  stragglers  from  other  villages  to  undertake  task  work,  and 
they  are  paid  in  the  same  way  as  the  ordinary  labourers.  In  this 
manner  the  number  employed  varies  frcnn  500  to  1500,  according  to 
the  demand  which  the  Government  is  making  at  the  time  on  their 
service  under  the  compulsory  labour  system.  This  diversion  of 
valuable  labour  during  crop  time  is  sometimes  a  cause  of  great  loss 
and  annoyance  to  planters,  and  certainly  has  a  tendency  to  make 
them  very  discontented  with  the  present  system  of  enforced  labour. 
The  Javanese,  as  labourers,  seem  in  no  way  difficult  to  manage,  but 
are  very  respectful  and  obedient,  in  this  respect  forming  a  marked 
contrast  to  the  half-caste  Malays  and  Sundanese  in  the  western  part 
of  the  island.  Of  course,  like  all  peasants  of  the  tropics,  they  will 
do  bad  work,  if  they  are  permitted ;  but  a  European  administrator 
and  two  or  three  half-caste  overseers  are  amply  sufficient  for  the 
working  of  this  large  estate,  which  in  Ceylon  would  require  three, 
if  not  four,  Europeans,  besides  conductors,  &c.,  for  its  proper  manage- 
ment. 

"  In  conclusion,  I  may  state  that  at  present  it  is  of  no  use  for  an 
Englishman  to  come  to  Java  as  a  coffee  planter,  even  though  he  has 
capital.  By  law,  he  cannot  lease  a  piece  of  land,  but  must  have 
a  Dutch  partner  whom  he  can  trust  perfectly,  for  a  bond  between  the 
two,  where  land  is  in  question,  is  of  no  validity  in  a  court  of  law, 
and  everything  must  be  trusted  to  the  man  whose  name  is  put  forward 
as  the  owner.  The  chances  of  buying  a  piece  of  private  land  are  too 
remote  and  uncertain  to  tempt  anyone,  except  a  resident  in  the  island, 
to  think  of  such  an  investment  The  labour  is  frequently  not  to  be 
obtained  when  everything  else  seems  fj&vourable ;  and  lastly,  the 
Grovemment  is  not  inclined  to  thrust  the  instruments  of  success  into 
the  hands  of  the  foreigner,  if  they  can  by  any  possibility  use  thorn 
themselves.  But,  supposing  all  these  difficulties  have  been  overcome, 
the  English  planter  will  find  that,  however  valuable  his  estate  may 
be,  he  cannot  raise  a  cent  by  mortgaging  it,  because  it  is  still  Govern- 
ment property  and  incapable  of  being  mortgaged ;  and  finally,  when 
all  Government  obstructiveness  and  attempts  at  exclusion  have  been 
overcome,  if  that  is  possible,  he  will  find  that  there  is  something  in 
the  nature  of  the  coffee  enterprise  in  Java,  whether  it  be  the  forcing 
nature  of  the  climate,  or  the  excessive  richness  of  the  soil,  or  the 
system  of  cultivation,  I  cannot  tell,  but  still  something  which  prevents 
men  amassing  fortunes  and  returning  home,  as  most  Englishmen  are 
anxious  to  do,  after  a  few  years  in  the  East." 

The  coffee  crop  of  Java  being  taken  at  1,500,000  cwts.,  we  are 
able  to  obtain  an  approximate  idea  of  the  area  under  coffee  culti- 
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vation  in  the  Batch  colony,  and,  as  we  have  a  similar  approximation 
in  regard  to  Brazil,  we  are  now  in  a  position  to  institute  a  very 
interesting  and  curious  comparison  between  the  three  great  coffee 
countries  of  the  world — a  comparison  which  will  show  that  if,  in  the 
British  colony,  a  portion  of  the  capital  in  land  has  been  wasted,  by 
the  unwillingness  of  some  and  the  inability  of  others,  to  restore 
to  the  soil  fertilising  substances  in  lieu  of  produce  grown  and 
shipped,  yet  the  colonists  are  not  liable  to  the  charge  of  using,  or 
rather  misusing,  the  maximum  of  area  to  get  the  minimum  of  result. 
Taking  Mr.  Abbay's  estimate,  that  nineteen-twentieths  of  the  land 
under  coffee  in  Java  is  Government  land,  yielding  only  an  average  of 
1  cwt.  per  acre,  the  remaining  twentieth  of  private  plantations,  yield- 
ing an  average  of  4  cwts.,  it  follows  that  in  Java  the  bushes,  which 
yield  1,500,000  cwts.  of  marketable  coffee,  are  equivalent  in  acreage 
to  1,304,000.  Something,  perhaps,  ought  to  be  allowed  for  coffee 
locally  consumed ;  but  if  we  reduce  the  acreage  to  1,200,000,  ample 
allowance  will  be  made  for  this  element.  The  figures  for  comparison, 
or  rather  contrast,  will  then  stand  thus : 


Brazil 
Java 

Ceylon 


Total  Yield  in 
Cwta. 


Area  of  Cultivation. 


4,000,000 
1,500,000 
862,826* 


1,400,000 

1,200,000 

257,000 


6,862,826 


2,857,000 


Average  Yield 
per  Acre. 


cwts. 

2-85 

1-25 

3-35 

2-48 


*  Average  (adversely  affected  by  leaf  dlaeaae)  of  five  seasona'  crops,  plantation  and  native. 


Of  course,  it  will  not  be  forgotten  that  in  the  case  of  Brazil 
a  large  quantity  of  provisions  for  the  labourers  is  grown  amongst 
the  widely-scattered  coffee  trees ;  while  in  Java  shade  trees  seem  to 
be  universaL  Grasses  are  grown  amongst  the  coffee ;  Lantana  is  (and 
justly)  valued  for  its  deposition  of  humus;  while  even  what  the 
Ceylon  planters  reckon  their  most  deadly  foe,  the  Ageratum  (a  plant 
which  takes  from  the  soil  precisely  the  elements  which  the  coffee  tree 
needs),  is  valued  for  its  supposed  power  of  ameliorating  the  stiffness 
of  clayey  soils.  But,  all  allowance  made,  it  is  evident  that  in  the 
British  colony  alone  have  the  principles  of  scientific  cultivation  of 
the  coffee  plant  been  adopted  and  carried  out.  Cinchona  and  tea 
are  now  coming  in  as  disturbing  elements ;  but  so  jealous  have  a 
majority  of  the  planters  been  of  allowing  any  product  to  dispute 
possession  with  the  closely-planted  and  carefully-tended  coffee,  that 
they  have  erred  in  refusing  to  allow  room  enough  for  grasses  in 
ravines  or  spare  spots  for  feeding  those  cattle,  without  which  '*  per.- 
manency,"  even  in  its  restricted  sense  of  thirty-five  to  fifty  years, 
cannot  be  legitimately  looked  for.  The  Ceylon  planters  grow  coffee, 
while  India,  which  sends  them  labour,  supplies  also  the  food  of  the 
labourers.  The  circumstances  of  both  its  great  rivals  are  different, 
but  certainly  not  more  fj&vourable ;  and,  as  Mr.  W.  Sabonadiere  re- 
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marks,  if  only  the  Remileia  vadatrix  would  tako  to  itself  wings  and 
flee  away,  they  would  be  able  to  hold  their  own  against  all  com- 
petitors, certainly  against  JaTa,  rich  as  its  soil  may  be.  Oan  a  soil  be 
too  rich  ?  Mr.  Abbay  suggests  the  possibility,  and  certainly  it  would 
seem  that  the  climate  is,  at  any  rate  in  the  lower  elevations,  too 
forcing.  A  Oeylon  planter  might  well  be  pardoned  some  tinge  of 
envious  feeling  as  he  reads  of  subsoil  and  topnsoil,  equally  rich ;  but 
he  may  well  stand  aghast  when  he  learns  that  on  such  rich  stratum 
and  substratum,  coffee  trees  and  shade  trees  require  to  be  cut  down  at 
the  end  of  each  fifteen  years,  the  process  being  possible  three  times 
in  succession,  with  the  last  garden  better  than  Uie  first  I  Of  course 
the  silk  cotton  trees  must  yield,  at  each  renovation,  a  large  supply  of 
humus,  apart  from  the  natural  richness  of  the  soil ;  but  we  should 
like  to  see  the  profit  and  loss  account  of  the  phemtings  and  re- 
plantings.  Were  there  such  soil  in  Oeylon,  the  planters  would  do 
their  best  to  make  the  first  planting  "permanent,"  at  least  to  the 
extent  of  the  thirty-five  years  involved  in  the  three  processes ;  but  a 
climate  which  renders  the  use  of  shade  trees  universal  must  have  an 
influence  on  coffee  planting  in  Java  to  which  we  ought  to  allow  due 
weight,  having  before  our  eyes  the  results  of  abandoning  shade  in 
the  case  of  such  low,  hot  districts  in  Oeylon  as  Eume^la,  Eadu- 
gannava,  &c. 

The  *  Ceylon  Observer  *  remarks  upon  this : — "  It  is  quite  a  now 
idea,  and  also  a  contrast  to  the  general  conditions  in  Ceylon,  that  the 
soil  on  the  higher  mountain  slopes  should  be  poorer  than  that  at  low 
elevations.  For  the  rest,  experiments  on  old  Hantane,  which  wo 
noticed  a  few  years  ago,  told  most  fj&vourably  of  the  renovating  effects 
of  LarUana,  the  roots  of  which  open  up  the  soil,  while  its  dropped 
leaves  and  seeds  cover  the  surfietoe  with  a  moist,  warm  carpeting 
of  humus.  On  a  fair  proportion  of  our  soils,  we  have  no  doubt  that 
coffee  can  a  second  time  be  grown  after  a  period  of  seven  to  ten  years 
following  under  Lantana.  But  in  general  what  we  look  for  is  this : 
That  with  the  facilities  for  manuring,  &c.,  offered  by  railway  exten- 
sion, the  present  young  and  vigorous  coffee  estates  may  attain  a 
profitable  permanency,  of  about  half  a  century  (Mr.  Abbay  does  not 
see  why  a  centenarian  tree  should  not  yield  profitably),  and  that  then 
coffee  should  give  place  to  tea,  cinchona,  and  other  equally  profitable 
products.  Those  who  ask  *  Where  will  Ceylon  and  its  railway  be 
when  coffee  goes  out  ? '  are  looking  too  far  ahead  in  one  sense,  while 
their  vision  is  miserably  limited  on  the  other  hand.  Humanity, 
human  discovery,  invention,  and  enterprise  are  not  likely  to  stand 
still,  but  rather  to  advance  at  accelerated  speed.  A  score  of  years 
ago  and  the  idea  of  cinchona  in  Ceylon  had  not  been  breathed ;  but  in 
ten  years  from  this  time  we  venture  to  predict  that  Ceylon  will  con- 
tain more  cinchona  trees  than  the  rest  of  the  world,  old  and  new,  put 
together.  And  so  the  tea  enterprise  is  advancing,  and  will  advance. 
Cocoanuts  and  cinnamon  are  also  going  ahead.  Therefore  we  may  well 
trust  to  the  future  of  Ceylon  while  we  do  our  duty  in  the  present,  send- 
ing well^pulped,  washed  and  prepared  coffee  into  the  markets  of  the 
world;  and  probably  by  the  time  Brazil  and  Java  have  gone  any 
length  in  copying  our  example,  the  plague  of  leaf  disease  may  have 
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departed.  They  had  it  in  Brazil,  and  it  is  gone ;  and  if  there  is  no 
trace  of  leaf  disease  in  Java,  tlie  borer  is  very  destructive.  Noticing 
in  passing  that  the  alang-alang  of  Java  is  the  Hook  grass  of  Ceylon 
{ImpercUa  Kcenigii,  P.  de  BX  we  may,  we  think,  finally  adopt  the  con- 
clusion that,  whatever  the  disadvantages  we  in  Ceylon  labour  under 
may  be,  we  are  certainly,  in  many  respects,  far  in  advance  of  our  com- 
petitors in  Brazil  and  Java,  favoured  as  both  may  be  in  large  areas 
of  rich  soil.  We  have  good  land  tenures  and  liberal  government, 
a  fairly  adequate  supply  of  labour,  a  climate  in  most  respects  unsur- 
passed for  salubrity  by  any  in  the  tropics  ;  our  means  of  communica- 
tion, though  not  yet  perfect,  are  extensive.  If  Providence  will  remove 
the  plague  of  leaf  disease,  and  Government  will  with  energy  carry 
out  railway  extension,  while  the  breakwater  is  advancing,  we  do  not 
know  that  there  would  be  much  room  left  even  for  the  most  typical 
of  Englishmen  to  exercise  his  hereditary  and  proverbial  privilege  of 
grumbling." 

TEA. 

Extensive  as  the  production  and  consumption  of  the  preceding 
articles  of  commerce  described — Coffee  and  Cocoa — are,  they  cannot 
be  compared  in  importance  with  Tea,  the  consumption  of  which  over 
the  world  is  enormous,  and  continually  increasing. 

The  progress  of  the  production  of  tea  in  other  countries  than 
China  is  necessarily  interesting,  as  calculated  to  make  the  world  more 
independent  for  its  supplies. 

Besides  India,  Java,  and  Japan,  in  the  East,  where  it  has  made 
good  progress,  efforts  are  making  to  introduce  it  in  parts  of  Australia, 
such  as  Queensland  and  Victoria,  in  Jamaica  and  Mauritius. 

From  Ceylon  shipments  are  already  made.  It  is  said  to  be  also 
cultivated  in  the  Corea,  Tonkin,  and  Cochin  China. 

Parts  of  North  and  South  America  afford  a  vast  field  for  tea 
culture.  And  it  has  long  been  attempted  with  some  degree  of  success 
in  Brazil  and  parts  of  the  United  States. 

Madeira,  Teneriffe,  Portugal,  Spain,  France,  Algeria,  Italy,  Austria, 
Turkey,  and  the  Crimea,  might  all  grow  tea,  for  their  climates  are 
quite  suitable ;  Australia,  Tasmania,  and  New  Zealand  are  admirably 
adapted  likewise,  but  they  have  little  or  no  labour  to  bestow  on  such 
a  cultivation.  Java  has  long  taken  up  tea  culture,  and  produces 
seven  or  eight  millions  of  pounds. 

Tea  is  a  very  accommodating  plant,  both  as  respects  climatic  range 
and  the  nature  of  the  soil  in  which  it  is  planted.  We  find  it 
growing  from  Pekin — which  frequently  has  winters  of  Bussian 
severity — to  Canton  and  Macao,  where  the  sugar-cane  and  pine-apple 
find  sufficient  heat  to  render  them  sure  and  profitable  crops.  The 
plant  seems  quite  capable  of  withstanding  winters  of  very  intense 
£rost,  provided  the  summers  are  of  sufficient  duration  and  heat  to 
mature  perfectly  the  newly-formed  wood  which  it  makes.  Any 
country,  therefore,  having  a  long  and  hot  summer  and  a  cold  winter 
can  grow  tea. 

80  far  back  as  1844  some  success  attended  the  efforts  of  a  private 
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individual,  M.  Jannet,  in  the  oaltiTation  of  the  tea  plant  in  the  island 
of  Mauritius.  Chinese  labourers  were  employed  to  assist  him  in  the 
further  culture  of  this  important  plant,  the  expense  being  borne 
by  the  Colonial  Government :  others  were  also  engaged  for  a  similar 
purpose  in  the  Botanical  Ghurden. 

At  a  later  period  'Mr.  Boyer,  of  Port  Lonis,  suoceeded  in  raising 
40,000  tea  trees,  and  expressed  the  opinion  that  if  the  island  of 
Beunion  would  give  itself  up  to  the  cultivation,  it  might  easily 
supply  France  with  all  the  tea  she  requires,  which  is  but  little.  The 
bla^  tea  that  has  been  produced  in  that  island  is  of  a  good  quality. 

Although  those  climates  where  it  has  been  introduced  will  grow  ihe 
plant,  yot  the  manipulation  of  the  leaf  has  hitherto  been  so  little 
understood  that  only  two  of  these  countries  can  yet  claim  tea  as 
among  their  leading  productions.  India  and  Java  export  quantities, 
but  the  bulk  is  the  produce  of  estates,  nnder  managers  who  very 
frequently  know  comparatively  little  of  the  industry,  and  yet  make 
marketable  tea. 

In  Transcaucasus,  nnder  a  latitude  corresponding  to  the  northern 
parts  of  Niphon,  Japan,  g^ood  results  have  been  obtaoned,  and  a  com- 
pany has  been  formed  to  carry  on  tea  cultivation. 

In  many  other  quarters  the  tea  plant  would  be  found  to  grow 
well,  but  the  difficulty  to  contend  wil^  in  most  of  these  is  the  cost 
of  labour  compared  with  China  and  India. 

Production  and  Consumption  of  Tea, — We  may  note  the  gradual 
increase  of  consumption  in  Great  Britain  and  Ireland  by  the  follow- 
ing figures: 


Lba. 

1820  22,452,050 

1830   30,047,079 

1840  32,252,628 

1850  51,172,302 


Lbs. 

1860      76,816,394 

1870     117,551,152 

1875     145,327,432 


Proportion  per  head  of  the  population : 


1840 
1850 
1855 
1856 
1857 
1858 
1859 
1860 


Lbs. 

Lbt. 

..   1-22 

1861  .. 

..  2-69 

..  1-86 

1862  .. 

..  2-70 

..  2-28 

1863  .. 

..  2-90 

..  2-26 

1864  .. 

..  300 

..  2-45 

1865  .. 

..  3-29 

..  2-58 

1866  .. 

..  3-42 

..  2-67 

1867  .. 

..  3-68 

..  2-67 

1868  .. 

..  3-52 

Lbs. 

1869 

..  3-63 

1870 

..  3-81 

1871 

..  3-92 

1872 

..  401 

1873 

..  411 

1874 

..  4-23 

1875 

..  4-44 

In  a  paper  by  my  friend,  Mr.  L.  Wray,  read  before  the  Society 
of  Arts,  in  January,  1861,  '*  On  Tea  and  its  Production  in  various 
Countries,"  *  he  enters  into  some  calculations  on  tea  consumption,  and 
says : 

<<  We  have  no  very  certain  means  of  estimating  the  quantity  of  tea 
consumed  in  China,  but  we  may  nevertheless  draw  conclusions  from 
such  data  as  we  possess.  Taking  the  population  of  the  country,  then, 
at  400  millions,  and  considering  that  the  use  of  tea  is  universal 
amongst  them ;  that  they  drink  it  from  early  morning  until  they 

*  *  Journal  of  the  Sooiety  of  Arts,'  vol.  ix.  p.  137. 
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retire  for  the  night ;  that  in  sicknefis  or  health,  working  or  restipg, 
travelling  or  at  home,  it  is  the  one  great  natiomJ  beverage,  without 
which  no  Chinese  £unily  could  live  and  thrive ;  considering  all  this, 
I  think  I  am  not  overrating  it  when  I  set  it  down  at  an  average  of 
5  lbs.  a  head  per  annum,  or  a  total  of  2000  millions  of  ponnds !  Others 
estimate  it  much  lower — Scherzer  at  400  millions;  Andrie  at  500 
millions.  Now,  if  we  allow  100  lbs.  of  cured  tea  as  the  average  produce 
per  acre  in  China,  this  will  show  a  cultivation  of  20  million  acres  in  tea 
alone,  whereas  lam  more  inclined  to  estimate  it  at  25  million  acres.  Just 
let  us  compare  this  with  other  cultures  in  other  countries.  France, 
which  is  not  larger  than  one  of  the  Chinese  provinces,  and  contains 
less  than  one-twelfth  the  population  of  China,  has,  nevertheless,  five 
million  acres  in  vines.  The  Southern  States  of  America  have  seven 
million  acres  in  cotton,  cultivated  by  less  than  one  and  a  half  million 
of  negroes ;  and  India,  with  only  half  the  population  of  China,  has 
14  millions  of  acres  in  cotton.  These  comparisons  are  quite  sufficient, 
I  think,  to  prove  that  there  is  no  improbability  attached  to  the  esti- 
mate I  have  given  of  the  extent  of  land  devoted  to  tea  culture  in 
China.  I  therefore  leave  out  of  the  question  the  area  occupied  in 
different  countries  by  such  crops  as  rice,  wheat,  &c. 

^*  If  we  allow  that  the  internal  consumption  of  tea  in  China  amounts 
to  2000  millions  of  pounds,  we  cannot  but  be  struck  at  the  compara- 
tively small  quantity  she  exports;  for,  according  to  the  bktest 
statistics,  we  find  that  her  total  export  of  tea  to  aU  coimtries  does 
not  reach  200  million  pounds,  being  leas  than  one-tenth  of  her  own  con- 
sumption. Of  this  quantity  the  United  Kingdom  took  about  78  million 
pounds  in  1860." 

Now,  if  we  carry  down  the  estimates  to  the  later  period  of  the 
present  time,  we  shall  get  at  some  rough  estimate  of  the  production 
and  consumption  of  tea.  I  assrmie  only  half  the  quantity  of  tea 
Mr.  Wray  allows,  for  the  home  consumption  of  China. 

Pboduotion. 

Lba. 

China,  exports,  1873 242,000,000 

„     assumed  home  consumption        ..  1,000,000,000 

British  India,  exports,  1875     21,137,000 

„  assumed  local  consumption  and 

export  to  Asia       2,000,000 

Java,  export        6,830,000 

Japan,  export     12,000,000 

„      home  consumption        5,000,000 

Ceylon,  export 320,000 

Brezil,  home  consumption        500,000 

Other  small  producing  countries 250,000 

Total     1,290,037,000 

CoNSUMFnON. 

Of  the  statistics  of  consumption  I  am  not  able  to  furnish  any 
complete  details,  as  only  for  a  few  countries  are  the  quantities  of  tea 
imported  and  sold  given  in  their  official  returns. 

The  following  figures,  however,  are  taken  from  the  Statistical 
Abetraot  for  tiie  principal  Foreign  countries,  and  from  other  reliable 
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doctunents,  for  tbe  jeu  1873,  and  dispose  of  »  oertain  qtiaittit;  of 

the  tea  prodaced  and  shipped  from  the  East :  ^^^ 

Bu£iia      26,879,928 

Donmork        S49,63S 

Holland 9,625,200 

Moith  GeniiMijr     2,000,000 

United  KluKdom 132,022,199 

Bpain,  Oibmltar,  and  UklU         ..      ..  361,000 

iWkey 400,000 

Fmnce      6,600,000 

United  StatM         Sl,028,90« 

Dominion  oT Oftutda      8,776,781 

Ne»roaadknd       999,104 

Biitiah  West  India  lalanda,  Ooiuia, 

and  Hondoiu 100,000 

Bontli  Amerioan  8tatM         1,000,000 

Houtli  A&ican  StatM 1,000,000 

Bieira  Leoike,  Bt.  Helena,  Filklanda, 

aod  Hanritini 30,000 

Victoria 10,585,795 

New  Boatli  Wales 0,021,219 

Qoeensland      1,855,975 

BoDth  Atutralia      1,678,325 

Tasautnia        530,900 

Now  Zealand 2,301,306 

Total 262,645,433 

The  consumption  of  tea,  we  are  informed,  increases  yearly  in  the 
South  of  Giermany,  but  Btatbtics  are  wanting  to  indicate  the  pn^iesa 
of  this  increase.  Austria,  Italy,  and  many  other  European  States  are 
omitted  for  want  of  precise  figures  as  to  their  tea  consumption. 

Imports  of  tea  into  the  United  Kingdom,  showing  the  producing 
oountries: 


Y«,. 

Ceylun.  '"' 

ChliiiL 

Japui. 

TDUlImiorU. 

Iln. 

1853 

551,800 

68,639,727 

IB54 

530,710 

83,301,550 

1855 

470.S59 

1856 

602.959 

BS.2Q0,nt 

1857 

1,849.906 

60,295,610 

1858 

936,908 

73,359,.'509 

1859 

1.483.101 

71.916,853 

1860 

2.707,449 

1861 

1,983,785 

92,145,365 

1,348,911 

96,577,183 

1862 

1.870,306 

2,450,270 

114.787,440 

1863 

2,564,000 

127,872,778 

1.788,000 

138,880,990 

1S64 

3,443,493 

2,434.180 

124,359,243 

1S65 

2.037,586 

112,782.845 

4,021.901 

121,271,220 

1866 

5,413,583 

139.610,014 

1867 

7,776,001 

lJ7,.Wl.fl78 

1.585.099 

9.099,444 

142.111.486 

l,041.l.->0 

1669 

11,241.070 

126.482.613 

704,275 

1870 

12.923,998 

125,593.898 

238.005 

1871 

15,150.958 

151,636,036 

380.575 

1872 

16,445,170 

160.520.882 

93.774 

184,027,148 

1873 

18,471,003 

137,246572 

811,849 

133,452,693 

128,305 

170,462.921 

64.806 
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A  great  deal  of  scattered  information  has  been  published  of  late 
years  with  regard  to  tea  eulture,  and  the  Indian  Government  has 
devoted  much  attention  to  the  subject  With  the  dififuse  moss  of 
matter  one  has  to  deal  with,  I  find  it  somewhat  difficult  to  condense 
into  a  reasonable  compass  the  conflicting  opinions  and  elaborate 
details  given.  The  third  volume  of  the  *  Journal  of  the  Agricultural 
and  Horticultural  Society  of  India '  is  mainly  occupied  with  Lieu- 
tenant-Colonel Edward  Money's  and  Mr.  Watson's  elaborate  essay  on 
the  cultivation  and  manufacture  of  tea  in  India. 

The  Council  of  the  Society  of  Arts,  a  few  years  ago,  offered  their 
silver  medal  for  the  best  treatise  on  the  profitable  production  of 
tea ;  but,  although  many  essays  were  sent  in,  the  Indian  Committee, 
under  the  recommendation  of  the  judges  appointed,  did  not  feel 
justified  in  awarding  this  medal,  although  they  commended  the  essay 
of  Mr.  James  Macpherson. 

Oidiure  in  China. — The  tea  plant  ( Thea  Chinensis,  Sims ;  Camellia 
theifora,  Griff.)  has  a  bushy  stem,  with  numerous  branches,  and  very 
leafy.  It  flowers  with  a  white  blossom,  and  ranges  in  height,  when 
fully  grown,  from  three  to  six  feet.  It  is  hardy,  and  readily  grows 
in  Asia  from  the  equator  to  the  45th  degree  of  latitude ;  but  in  China, 
although  grown  in  most  of  the  provinces,  its  cultivation  is  chiefly 
restricted  to  the  five  maritime  provinces — viz.  Euangtung,  Fukian, 
Eiangse,  Eianguan,  and  Chekiang,  lying  in  the  souQi-east  part  of 
the  empire,  between  the  2Ist  and  83rd  degrees  north  latitude.  It  is 
only  from  these  that  tea  is  brought  for  the  great  export  demand, 
though  it  is  grown  in  every  other,  as  fekr  north  as  42  degrees  for 
mere  local  consumption.  It  is  also  produced  in  the  Japanese  Islands 
which  are  north  of  35  degrees ;  in  Cochin  China,  and,  to  some 
extent,  by  runaway  Chinamen  in  Luzon  and  Java.  It  has  been  found 
to  succeed,  too,  in  St.  Helena.  The  climate  that  seems  to  suit  the 
plant  best  in  China  is  that  of  the  country  included  between  the  25th 
and  35th  degrees  of  north  latitude.  The  plant  does  not  yield  a 
crop  under  two  or  three  years.  A  low  alluvial  soil  is  not  favourable 
to  its  growth,  a  hilly  country  being  decidedly  the  best  adapted  to  its 
fiill  development.  There  is  little  or  none  near  Canton,  for  this 
reason,  and  also  because  the  climate  is  too  warm.  All  accounts  agree 
that  it  thrives  best  in  a  temperate  climate  and  upon  the  sides  of 
hills.    The  crops  are  gathered  in  the  spring. 

Baron  Mueller  remarks  that  it  seems  very  doubtful  whether  the 
tea  plant  is  really  indigenous  in  the  Chinese  Empire,  unless  in  the, 
to  us,  largely  unknown  western  districts ;  for,  to  far  as  we  are  aware, 
it  has  been  carried  from  Assam  and  Cachar,  and  possibly  also  from 
Siam  and  Cochin,  just  like  the  coffee  plant,  which  is  not  really  a 
native  of  Arabia,  as  was  so  long  supposed,  but  came  originally  from 
Abyssinia.  The  culture  commenced,  so  far  as  can  be  historically 
ascertained,  in  China,  during  the  fourth,  and  in  Japan  during  the 
ninth  century,  from  whence  tea  was  obtained  exclusively  for  every 
other  part  of  the  globe  till  the  time  of  the  present  generation.* 

Tea  grows  in  every  province  in  China  except  ti^ree  or  four  upon 
the  northernmost  Sibwian  border,  but  the  quality  and  quantity 
depend  largely  upon  the  locality.     The  leaves  resemble  those  of 

♦  Lecture  at  the  Ballarat  Farmers'  Club,  Victoria,  May  15,  1875. 
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the  willow,  and  are  gathered  daring  the  spring  and  early  Bnmmer. 
The  annual  average  yield  of  a  tea  plant  is  about  twenty  ounces,  and 
too  much  rain  affects  the  quality  as  well  as  the  amount.  The  plants 
live  from  twenty  to  thirty  years,  and,  when  old,  are  frequently  cut 
down,  and  a  young  shrub  grafted  into  the  old  stock.  Quicker  returns 
are  thus  obtained,  but  the  plant  does  not  last  so  long.  The  leaves 
are  first  exposed  in  a  cool,  dry  place  for  a  day  or  two,  then  rolled  into 
a  ball  on  a  table  of  bamboo  i^ts,  and  dried  in  the  sun.  The  rolling 
is  to  extract  a  portion  of  the  juice  of  the  leaves.  After  they  have 
been  dried  in  the  sun,  they  are  put  into  an  egg-shaped  iron  pan  over 
a  charcoal  fire,  and  incessantly  stirred  until  a  certain  point  of  dryness 
is  reached.  The  operator  stirs  with  his  hands,  thrusting  them  in  all 
portions  of  the  pan,  and  practice  enables  him  to  dry  the  loaves  almost 
exactly  alike.  The  raiser  superintends  this  process,  and  then  brings 
his  tea  in  bamboo  baskets  to  the  tea  merchant,  who  adjudges  its 
quality,  and  buys  it  at  prices  ranging  from  15  dollars  to  20  dollars 
per  picul,  of  133^  lbs.  The  merchant  mixes  his  purchases  toge- 
ther in  a  large  reservoir,  and  at  his  convenience  weighs  out  a  number 
of  pounds  of  tea  leaves ;  women  and  children  spread  them  upon  a 
large  stage,  and  separate  the  leaves  into  grades  according  to  quality. 
The  tea  stalks  are  the  lowest  grade,  and  the  sorters  are  paid  by  the 
number  of  ounces  of  stalks  they  bring  in.  Children  earn  from  2d.  to 
6(2.  a  day ;  the  very  best  workers  rarely  earn  as  much  as  6(2.  a  day. 
Europeans  could  hardly  live  upon  such  wages,  and  until  other  nations 
can  raise  tea  for  6(2.  a  pound  they  cannot  compete  with  China  in  its 
production. 

After  the  sorting  each  grade  is  packed  by  itself  in  chests  or 
bamboo  baskets,  the  first  for  exportation  and  the  latter  for  home  (K>n- 
sumption.  It  is  ordered  by  importers  abroad  through  a  tea-taster, 
who  receives  a  high  salary. 

For  Oreen  Tea, — When  the  leaves  are  brought  in  from  the  planta- 
tions they  are  spread  out  thinly  on  flat  bamboo  trays,  in  order  to  dry 
off  any  superfluous  moisture.  They  remain  for  a  very  short  time 
exposed  in  this  manner,  generally  from  one  to  two  hours;  this, 
however,  depends  much  upon  the  state  of  the  weather. 

In  the  meantime  the  roasting  pans  have  been  heated  with  a  brisk 
wood  fire.  A  portion  of  loaves  is  now  thrown  into  each  pan,  and 
rapidly  moved  about  and  shaken  up  with  both  hands.  They  are 
immediately  affected  by  the  heat,  begin  to  make  a  crackling  noise, 
and  become  quite  moist  and  flaccid,  while  at  the  same  time  they  give 
out  a  considerable  portion  of  vapour.  They  remain  in  this  state  for 
four  or  five  minutes,  and  are  then  drawn  quickly  out  and  placed  upon 
the  rolling  table. 

Having  been  thrown  again  into  the  pan,  a  slow  and  steady  charcoal 
fire  is  kept  up,  and  the  leaves  are  kept  in  rapid  motion  by  the  hands 
of  workmen.  Sometimes  they  are  thrown  upon  the  rattan  table  and 
rolled  a  second  time.  In  about  an  hour  or  an  hour  and  a  half  the 
leaves  are*  well  dried  and  their  colour  has  become  fixed — that  is, 
there  is  no  longer  any  danger  of  their  becoming  black.  They  are  of 
a  dullish  green  colour,  but  became  brighter  afterwards. 

The  most  particular  part  of  the  operation  has  now  been  finished. 
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and  the  tea  may  be  pat  aside  until  a  larger  quantity  has  been  made. 
The  seeond  part  of  the  process  consists  in  winnowing  and  passing 
the  tea  through  sieves  of  different  sizes,  in  order  to  get  rid  of  the 
dost  and  other  impurities,  and  to  divide  the  tea  into  the  different 
kinds  known  as  twankay,  hyson  skin,  hyson,  young  hyson,  gun- 
powder, &c.  Daring  this  process  it  is  refired,  the  coarse  kinds  once, 
and  the  finer  sorts  three  or  four  times.  By  this  time  the  colour  has 
come  out  more  folly,  and  the  leaves  of  the  finer  kinds  are  of  a  dull 
bluish  green. 

It  will  be  observed,  then,  with  reference  to  green  tea — 1st,  that  the 
leaves  are  roasted  almost  immediately  after  tibey  are  gathered ;  and 
2nd,  that  they  are  dried  off  quickly  after  the  rolling  process. 

For  Black  Tea. — When  the  leaves  are  brought  in  from  the  planta- 
tions they  are  spread  out  upon  large  bamboo  mats  or  trays,  and  are 
allowed  to  lie  in  this  state  for  a  considerable  time.  If  they  are 
brought  in  at  night  they  lie  until  next  morning. 

The  leaves  are  next  gathered  up  by  the  workmen  with  both  hands, 
thrown  into  the  air  and  allowed  to  separate  and  fall  down  again. 
They  are  tossed  about  in  this  manner,  and  slightly  beat  or  patted 
with  the  hands,  for  a  considerable  space  of  time.  At  length,  when 
they  become  soft  and  flaccid,  they  are  thrown  in  heaps  and  allowed 
to  lie  in  this  state  for  about  an  hour,  or  perhaps  a  little  longer. 
When  examined  at  the  end  of  this  time,  they  appear  to  have  under- 
gone a^slight  change  in  colour,  are  soft  and  moist,  and  emit  a  fragrant 
smell. 

The  rolling  process  now  commences.  Several  men  take  their 
stations  at  the  rolling  table  and  divide  the  leaves  amongst  them. 
Each  takes  as  many  as  he  can  press  with  his  hands,  and  makes  them 
up  in  the  form  of  a  ball.  This  is  rolled  upon  the  rattan  table, 
worked  and  greatly  compressed,  the  object  being  to  get  rid  of  a  portion 
of  the  sap  and  moisture,  and  at  the  same  time  to  twist  the  leaves. 
These  bells  of  leaves  are  frequently  shaken  out  and  passed  from 
hand  to  hand  until  they  reach  the  h^id  workman,  who  examines  them 
carefdlly  to  see  if  they  have  taken  the  requisite  twist.  When  he  is 
satisfied  of  this,  the  leaves  are  removed  from  the  rolling  table  and 
shaken  out  upon  flat  trays,  until  the  remaining  portions  have  under- 
gone the  same  process.  In  no  case  are  they  allowed  to  lie  long  in 
this  state,  and  sometimes  they  are  taken  at  once  to  the  roasting  pan. 

The  next  part  of  the  process  is  exactly  the  same  as  in  the  manipu- 
lation of  green  tea.  The  leaves  are  thrown  into  an  iron  pan,  where 
they  are  roasted  for  about  five  minutes,  and  then  rolled  upon  the 
rattan  table. 

After  being  rolled,  the  leaves  are  shaken  out,  thinly,  on  sieves,  and 
exposed  to  the  air  out  of  doors.  A  framework  for  this  purpose,  made 
of  bamboo,  is  generally  seen  in  front  of  all  the  cottages  amongst  the 
tea  hills.  The  leaves  are  allowed  to  remain  in  this  condition  for 
about  three  hours :  during  this  time  the  workmen  are  employed  in 
going  over  the  sieves  in  rotation,  taming  the  leaves  and  separating 
tiiem  from  each  other.  A  fine  dry  day,  when  the  sun  is  not  too 
bright,  seems  to  be  preferred  for  this  part  of  the  operation. 

The  leaves,  having  now  lost  a  large  portion  of  their  moisture,  and 
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having  become  reduced  considorablj  in  size,  are  remoyed  into  the 
factory.  They  are  put  a  second  time  into  the  roasting  pan  for  three 
or  four  minutes,  and  taken  out  and  rolled  as  before. 

The  charcoal  fires  are  now  got  ready.  A  tubular  basket,  narrow  at 
the  middle  and  wide  at  both  ends,  is  placed  over  the  fire.  A  sieve  is 
dropped  into  this  tube  and  covered  with  leaves,  which  are  shaken  on 
it  to  about  an  inch  in  thickness.  After  five  or  six  minutes,  during 
which  time  they  are  carefully  watched,  they  are  removed  from  the  fire 
and  roUed  a  third  time.  As  the  balls  of  leaves  come  from  the  hands 
of  the  roller  they  are  placed  in  a  heap  until  the  whole  have  been 
rolled.  They  are  again  shaken  on  the  sieves  as  before,  and  set  over 
the  fire  for  a  little  while  longer.  Sometimes  the  last  operation — 
namely,  heating  and  rolling,  is  repeated  a  fourth  time ;  the  leaves 
have  now  assumed  a  dark  colour. 

When  the  whole  has  been  gone  over  in  this  manner  it  is  then 
placed  thickly  in  the  baskets,  which  are  again  set  over  the  charcoal 
fire.  The  workman  now  makes  a  hole  with  his  hand  through  the 
centre  of  the  leaves,  in  order  to  allow  vent  to  any  smoke  or  vapour 
which  may  rise  from  the  charcoal,  as  well  as  to  let  the  heat  up,  and 
then  covers  the  whole  over  with  a  flat  basket ;  previous  to  this  the 
heat  has  been  greatly  reduced  by  the  fires  being  covered  up.  The  tea 
now  remains  over  the  slow  charcoal  fire  until  it  is  perfectly  dry; 
it  is,  however,  carefully  watched  by  the  manufacturer,  who  every 
now  and  then  stirs  it  up  with  his  hands,  so  that  the  whole  may  be 
equally  heated.  The  black  colour  is  now  fairly  brought  out,  but 
afterwards  improves  in  appearance ;  the  after  processes,  such  as  sift- 
ing, picking,  and  refining,  are  carried  on  at  the  convenience  of  tho 
workmen. 

It  is  evident  therefore  that  the  main  part  of  the  preparation  of 
the  tea  is  carried  on  upon  the  spots  whore  it  is  grown,  and  that  an 
increased  quantity  could  easily  be  prepared  without  any  increase 
either  of  machinery  or  hands  for  the  purpose. 

The  British  Consul  at  Shanghai,  in  a  report  in  1868,  stated : — 
*'  The  difficulty  of  judging  the  character  of  any  tea  in  China  has  been 
seriously  enhanced  by  our  approach  to  the  tea  districts.  Formerly 
this  delicate  herb  required  to  be  so  well  fired  and  packed  by  the 
Chinese  as  to  stand  the  long  overland  journey  from  the  tea  districts  to 
Canton,  where  it  often  came  into  the  hands  of  the  foreign  shipper  a 
whole  year  after  it  had  been  picked.  Now,  within  six  months  of  tho 
time  that  the  leaf  was  growing,  we  find  the  prepared  article  actually 
in  the  hands  of  the  home  consumer.  A  careless  manipulation  and 
an  insecure  kind  of  packing  have  thus  been  gradually  adopted  by  the 
Chinese,  who  find  all  that  is  wanted  is,  that  the  tea  should  arrive 
unimpaired  into  the  godown  of  tho  foreign  merchant,  often  not  three 
days*  journey  from  the  up-country  packing  house.  The  fragrant 
smell  of  the  newly-dried  herb  deceives  the  buyer,  whose  home  cor- 
respondent comes  into  possession  of  a  totally  flavourless  preparation. 
The  subordinate  part  allotted  to  the  cultivation  of  the  tea  plant  in 
China  is  one  of  the  most  striking  facts  observed  by  the  traveller  in  the 
country.    When  he  first  arrives  in  the  tea  districts  ho  is  led  to  imagine 
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bimfielf  still  only  on  their  confines ;  isolated  patches  here  and  there 
meet  his  eye,  in  place  of  the  wholesale  plantations  he  had  looked 
forward  to,  and  on  inquiry  he  finds  that  among  the  ennmeration  of 
taxahle  lands  sent  in  to  the  Emperor,  tea  land  is  entirely  ignored.  In 
feust,  until  recently,  the  up-country  farmer,  who  persists  in  growing 
an  inferior  paddy  idmost  on  the  highest  mountain  tops,  on  the  theory 
that  each  district  should,  as  nearly  as  possible,  be  self-supporting, 
grew  a  few  shrubs  in  the  comer  of  his  garden,  or  gathered  for  his 
own  requirements  from  the  wild  hill  plant.  Although  of  late  years 
the  country  people  have  begun  to  see  the  value  placed  on  a  hitherto 
almost  worthless  herb,  the  cultivation  of  the  high  tea  plant  is  still  far 
from  being  carried  on  in  a  really  systematic  manner,  and  five  or  six 
piculs  is  a  large  average  yield  for  an  individual  farm." 

In  China  tea  nurseries  are  seldom  extensive,  but  every  village  has 
its  one  or  two  acres  devoted  to  the  national  product. 

Shanghai  is  the  leading  tea  port  in  China,  not  only  for  shipments 
to  Great  Britain,  but  also  to  America.  To  show  its  progress,  I 
append  a  few  figures  of  the  exports  of  tea  from  China  to  the  United 
Kingdom : 


CaDton. 

Sbang^bai. 

Foochow-foo. 

Amoy. 

TotaL 

1851 

. . 

..     42 

22 

•  • 

•  • 

64  miUion  lbs. 

1861 

.  • 

..     41 

11 

38 

•  • 

90        „ 

1870 

•  ■ 

..     17 

71 

53 

1 

142         „ 

1875 

•  • 

..     20 

81 

62 

•  • 

163        „ 

In  addition  to  this,  the  American  trade  is  important.  Of  the 
fifty  million  pounds  and  upwards  sent  from  China  to  the  United 
States,  Shanghai  exports  more  than  half,  nearly  all  green  tea,  which 
is  much  more  esteemed  by  the 'Americans  than  by  ourselves,  as  may 
be  shown  by  the  fact  that  while  in  the  three  years  ending  1873  we 
imported  from  Shanghai  an  average  of  nine  million  pounds  of  green 
tea,  America  took  over  twenty  millions. 

A  quarter  of  a  century  ago  the  Americans  used  to  take  double  the 
quantity  of  green  tea  they  did  black,  but  now  they  are  beginning  to 
give  more  preference  to  black. 

The  American  import  of  tea  at  the  Atlantic  ports,  exclusive  of 
California,  was  as  follows  in — 


Lbs. 

1845  20,762,558 

1850  21,757,800 

1861   17,482,000 


Lbs. 

1870  33,964,096 

1874  52,424,545 


Russia  takes  about  one-seventh  of  the  foreign  exports  of  tea  from 
China.  290,000  pouds  of  86  lbs.  go  yearly  from  Canton  to  Bussia. 
In  1873  the  three  commercial  companies  established  at  Hankow  sent 
to  Bussia  826,117  cases  of  tea,  of  which  10,000  were  black  tea.  Two 
Bussian  steamers  also  loaded  with  tea  at  Hankow  for  Odessa,  and 
8000  cases  were  sent  by  the  way  of  Nikolievsk  and  the  Amoor  river, 
and  a  good  deal  by  land  vid  Tientsin  and  Kalgar  to  Eiachta. 

Quantities  of  each  description  of  tea  exported  annually  to  foreign 
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countries  from  the  tonrteen  treaty  ports  of  Ohisa,  in  piouLi  of 
183  lbs. : 


Yew. 

BiMk. 

Qrecn. 

Bride. 

1863 

1,053,482 

194,340 

29,370 

1864 

768,671  - 

175,752 

17,405 

1865 

967,025 

215,680 

14,307 

1866 

947,068 

189,790 

18,504 

1867 

1,042,229 

228,434 

65,277 

1868 

1,191,497 

220,002 

53,123 

1869 

1,214,681 

230,945 

73,521 

1870 

1,087,121 

227,481 

62,896 

1871 

1,362,684 

282,617 

88,790 

1872 

1,420,170 

256,464 

96,994 

1873 

1^64,651 

260,440 

106,875 

These  figures  show  an  export  of  about  286,000,000  lbs. 

Besides  the  brick  teas  forwarded  vid  Tientmn  and  Eiaohta  to  Siberia 
and  Bussia,  considerable  quantities  are  sent  from  Hankow  and  vicinity 
up  the  Han  riyer  to  Fan-cheng,  where  oyerland  carriage  is  resorted 
to.  No  figures  are  available  for  the  years  previous  to  1871,  but  in 
1871,  111,062  piculs,  and  in  1872,  100,920  piouls,  were  thus  for- 
warded to  Siberia  and  Mongolia. 

.  From  the  port  of  Shanglmi  the  following  were  the  exports  of  tea  in 
1871,  in  piculs  of  133  lbs. : 


KlDde. 


Black 

Green 

Leaf     

Dust 

Brick 

Japan  (uncolonrod) 
(coloured) 


» 


Total 


To  Foreign 
Countries. 


435,182 

220,855 

146 

456 

387 

1,759 

2,415 


661,200 


To  Chinese 
Porta. 


12,622 

334 

692 

74 

71,680 

11 

2 


Total. 


447,804 

221,189 

838 

530 

72,067 

1,770 

2,417 


85,415 


746,615 


The  countries  to  which  the  shipments  were  made  in  1871  were  as 
follows,  in  piculs : 


To- 


Great  Britain 

Hong  Kong        

India    ..      

Btraits  Settlements    . . 

Austnilia 

Bntish  America 
Continent  of  Europe 
United  States  of  America 
Amoor  Provinces 
Japan 


Black. 


Green. 


fTi^al. 


Total  to  Foreign  countries 
„       Chinese  ports     . . 


416,825 

57,393 

474,218 

300 

8,747 

4,047 

497 

3,910 

4,407 

3 

2 

5 

862 

•  • 

362 

26 

5,017 

5,043 

2,066 

•  • 

2,066 

14,515 

150,737 

165,252 

382 

•  • 

382 

206 

49 

255 

435,182 

220,855 

656,037 

12,622 

333 

12,955 

Total 


447,804 


221,188 


668,992 
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History  of  Tea  Planting  in  India. — Moorcroft's  *  Travels  in  the 
HimalayaB  in  1821/  brought  the  existence  of  tea  in  India  to  the 
notice  of  the  Board  of  Directors  of  the  East  India  Company. 
Mr.  J.  W.  Edgar,  in  an  official  summary  *  published  in  Calcatta, 
states  there  have  been  lively  disputes  as  to  the  first  discoverer  of 
tea  in  Assam  and  the  date  of  its  discovery.  It  is  probable  that  a 
Mr.  C.  A.  Bmoe,  who  commanded  a  division  of  gunboats  in  Upper 
Assam  during  the  first  Burmese  war,  brought  down  from  Upper  Assam 
some  plants  and  seed  of  the  indigenous  plant  in  1826,  and  he  actually 
received  a  medal  from  the  London  Society  of  Arts.  But  his  claims  to 
have  been  the  first  discoverer  of  tea  was  disputed  by  a  Captain 
Charlton,  who  asserted  that  the  existence  of  tea  in  Assam  had  been 
first  established  by  himself  in  1832.  In  1834  a  committee  was 
appointed  to  inquire  into  and  report  on  the  possibility  of  introducing 
the  cultivation  of  tea  into  India. 

On  the  24th  April,  1844,  Dr.  Boyle  delivered  an  interesting  lecture 
at  an  evening  meeting  of  the  Eoyal  Asiatic  Society,  '*  On  the  Cultiva- 
tion of  Tea  in  the  Himalaya  Mountains"  He  mentioned  the  great 
difficulty  experienced  with  regard  to  tea  cultivation  in  obtaining  any 
correct  information  from  China  on  the  subject  It  appeared  that 
the  tea  plant  was  cultivated  in  China  from  17^  to  36°  of  N.  lat. ;  but 
the  black  teas  of  commerce  chiefly  from  27°  to  28° ;  and  the  green 
from  28°  to  31°  of  N.  lat.,  in  soils  rather  poor  than  rich,  and  in  a 
climate  subject  to  great  extremes.  Dr.  Boyle  then  adverted  to  the 
relative  positions  of  China  and  India,  and  called  attention  especially 
to  the  Himalayan  Mountains,  as  containing  the  same  varieties  of 
climate  as  was  found  in  the  tea  districts  of  China.  From  the  nature 
of  the  plants  found  in  the  Himalayas,  Dr.  Boyle  had  long  thought 
that  the  tea  plant  could  be  cultivated  there ;  in  1827,  and  again  in 
1831,  he  recommended  to  the  Indian  Government  the  desirability 
of  making  the  attempt.  In  1832  Dr.  Wallich  presented  a  paper  to 
the  Board  of  Control  on  the  subject ;  and  in  1834  Dr.  Boyle,  in  the 
third  number  of  his  '  Illustrations  of  Himalayan  Botany,'  gave  an 
essay  on  the  cultivation  of  tea  in  the  Himalayas,  which  coincided 
remarkably  with  a  report  sent  from  India  at  tiie  same  time  by 
Dr.  Falconer.  With  the  sanction  of  the  Court  of  Directors,  he 
determined  upon  making  the  experiment ;  and  in  1834  a  committee 
was  formed,  reports  called  for,  and  Messrs.  Gordon  and  Gutzlafif  were 
sent  to  China  to  obtain  seeds,  information,  and  workmen.  After  visit- 
ing the  Ankoy  Tea-hills,  and  obtaining  seeds,  these  gentlemen  were 
reoEdled  on  tiie  discovery  of  the  tea  plant  of  Assam.  The  seeds 
were  sown  at  Calcutta,  and  the  seedlings  distributed  to  the  tea 
nurseries;  but  only  500  reached  Assam  alive:  1326  reached  the 
hill  nurseries  in  1836.  In  December  1838  Dr.  Falconer  wrote  that 
the  tea  plant  was  thriving  vigorously  in  two,  and  had  flowered  in 
three,  of  the  above  nurseries.  In  1841,  6000  plants  were  flourishing ; 
many  of  them  bushy  shrubs,  about  five  feet  high.  In  1842  nine 
Chinese  tea  manufacturers,  who  had  been  in  Assam,  were  sent  to  the 
tea  nurseries  in  Eumaon  and  Gurhwal,  who  immediately  recognised 
the  plant  under  cultivation  as  the  genuine  Chinese,  and. of  a  superior 
quality  to  that  grown  in  Assam.    In  1843  the  Chinamen  prepared 
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some  tea  from  the  aboye  plants,  which  was  considered,  in  Oalcntta,  to 
be  marketable  in  London  at  about  2«.  6(2.  per  pound.  In  1843  sixteen 
canisters  of  black  (Pouchong)  tea  were  forwarded  to  London,  and 
although  somewhat  damaged  on  the  yoyage,  the  tea  was  yalued  at 
from  2«.  Qd.  to  3a.  per  pound.  The  appearance  and  flayour  of  the  best 
samples  were  unexceptionable,  and  fcdlj  justified  the  opinion  that  the 
tea  shrub  in  the  Eumaon  plantations  is  ttie  genuine  Ohina  plant 

Li  1835  the  first  attempt  was  made  by  Goyemment  to  establish  an 
experimental  plantation  in  Luckimpore,  but  it  fiuled,  and  the  plants 
were  afterwards  remoyed  to  Joypore,  in  the  Seebsaugor  district,  and  a 
garden  established,  which  was  sold  to  the  Assam  Company  in  1840. 
This  company,  which  was  formed  about  1839,  was  the  first,  and  is 
still  yery  much  the  greatest,  concern  for  the  cultiyation  of  tea  in 
Bengal.  It  was  not,  howeyer,  yery  prosperous  during  its  early  years, 
and  in  1846-47  its  shares  are  said  by  Mr.  Campbell  to  haye  been 
almost  unsaleable.  Its  prospects  began  to  improve  about  1852,  and  in 
1859  it  was  reported  officially  to  haye  a  cultivated  area  of  about 
8967  acres,  with  an  estimated  out-turn  of  over  760,000  lbs.  of  tea. 
Meantime  tea  cultivation  had  been  commenced  in  many  other  districts. 
In  1850  a  garden  was  started  by  Oolonel  Hannay  near  Debrooghur ; 
and  in  1853,  when  Mr.  Mills,  of  the  Sudder  Oourt,  visited  Assam,  he 
found  three  private  gardens  in  Seebsaugor,  and  six  in  Luckimpore. 
In  1854  the  first  gardens  were  started  in  Durrung  and  Eamroop.  In 
1855  indigenous  tea  was  found  in  Cachar  ;  and  the  first  garden  in  the 
district  was  commenced  in  the  cold  season  of  that  year.  In  the  fol- 
lowing year  (1856)  tea  was  discovered  in  Sylhet,  but  I  do  not  think 
that  any  attempt  at  cultivating  it  was  made  for  some  time  after. 
Attempts  had  been  made  to  cidtivate  tea  at  Darjeeling  previous  to 
1853,  when  the  district  was  reported  on  by  Mr.  Welby  Jackson  ;  but 
I  think  that  the  date  of  the  commencement  of  the  industry  may  be 
taken  as  1856-57.  The  earliest  notice  of  tea  in  Chota  Nagpore  which 
I  can  find  is  in  1862 ;  and  about  the  same  time  the  cultivation  was 
seriously  commenced  in  Chittagong,  though  experiments  had  been 
made  in  that  district  as  early  as  1840.  It  may  bo  said  generally, 
however,  that  the  foundations  of  the  present  tea  industry  were  laid 
between  1856  and  1859.  In  the  latter  year  the  labour  difficulty 
began  to  be  seriously  felt  in  Assam  and  Cachar ;  but  although  Colonel 
Jenkins,  Commissioner  of  Assam,  recorded  a  serious  warning,  no  one 
else  seemed  able  to  foresee  the  formidable  dangers  into  which  the  too 
rapid  progress  of  the  industry  would  bring  it.  Later  still,  in  1862-63, 
officials  as  well  as  planters  seem  to  have  indulged  in  visions  of 
fabulous  prosperity,  which  only  deepened  the  gloom  of  the  miserable 
time  that  was  so  soon  to  come  on  them. 

This  depreciation  of  tea  property  continued  during  the  years  1866, 
1867,  and  1868,  but  about  1869  things  began  to  look  brighter.  It 
was  seen  that  people  who  had  worked  steadily  for  years  with  a  view  to 
make  gardens  that  would  yield  a  profit  had  been  rewarded,  while  much 
of  the  property  of  the  collapsed  companies  had  turned  out  well  under 
careful  management.  In  fact,  it  was  again  found  out  that  tea  would 
pay,  and  ever  since  it  has  been  steadily  progressing  in  popular  esti- 
mation, and,  as  a  general  rule,  in  profit  to  those  engaged  in  it.   There 
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cannot  be  the  slightest  donbt  that  the  industry  is  in  an  infinitely  better 
and  safer  position  now  than  it  was  ten  years  ago.  The  existing  gardens 
are,  as  a  general  role,  well  filled  with  plant,  highly  cultivated,  and 
carefully  managed.  The  amount  of  tea  produced  per  acre,  although 
falling  feir  short  of  the  sanguine  expectations  of  the  first  days  of  tea 
planting,  is  satisfactory  in  all  the  more  important  districts,  while 
the  prices  obtained  now  show  that  the  average  quality  must  be  very 
good.  There  is  every  reason  to  hope  that  the  labour  difficulty  is  dis- 
appearing in  Cachar ;  and  in  spite  of  the  complaints  from  Assam,  there 
are  evident  signs  of  improvement  in  that  province.  In  Darjeeling 
there  is  at  present  some  difficulty,  but  the  labour  question  is  even 
now  less  troublesome  in  this  district  than  it  has  been  at  all  times  in 
Assam  and  Cachar.  But  while  there  seems  every  reason  to  hope  that 
the  industry  is  now  entering  on  a  period  of  prosperity  and  stability 
such  as  it  has  not  hitherto  experienced,  it  would  be  most  unwise  to 
shut  our  eyes  to  some  unpleasant  signs  which  seem,  when  read  by  the 
light  of  past  experience,  to  indicate  a  recurrence  to  that  spirit  of 
speculation  and  want  of  foresight  which  so  very  nearly  ruined  tea 
planting  in  former  years. 

In  a  report  of  the  Directors  of  the  Assam  Company,  under  date 
16th  December,  1841,  they  stated  that : 

^The  total  quantity  of  land  fully  and  partially  cleared  was 
1958  poorahs,*  of  which  the  quantity  of  native  tea  land  cleared, 
and  in  actual  production,  was  780  poorahs. 

^'  The  quantity  of  land  contained  in  our  grants  was  unknown,  as 
the  officers  of  Government  had  not  yet  been  able  to  survey  them,  but 
of  the  whole,  25,774  poorahs  was  the  quantity  estimated  as  suitable 
for  the  cultivation  of  tea. 

^  Of  the  780  poorahs  of  native  tea  land  above  mentioned,  the  number 
of  plants  in  a  poorah  was  found  to  vary  from  450  to  2400.  The 
average  number  in  a  poorah  was  found  to  be  1660. 

''  The  average  quantity  of  tea  to  be  obtained  from  each  plant  at  full 
produce  was  estimated  at  a  quarter  of  a  pound  annually. 

'*  The  total  annual  cost  of  cultivating  one  poorah,  and  converting 
its  produce  into  tea,  is  estimated  by  the  superintendents  in  Assam 
at  120  rupees,  or  121.  The  superintendence  in  Assam,  Calcutta,  and 
London,  packing,  and  every  contingency,  are  estimated  by  the  local 
directors  at  100  rupees,  or  101,  per  poorah. 

"  Thus  one  poorah  containing  1600  plants  will  produce  400  lbs.  of 
tea,  and  the  total  annual  charge  will  be  220  rupees,  or  22Z.  The 
value  of  400  lbs.  of  tea,  at  28,  a  pound,  will  be  40Z.,  estimating  the 
average  value  of  black  and  green  tea  at  that  price  (which,  with 
reference  to  the  actual,  and  probably  improving,  quality  of  the  article, 
the  Board  consider  that  they  have  a  right  to  assume  as  the  average  price 
for  some  years),  and  the  gross  profit  per  poorah  would  therefore  be 
182.,  so  that  the  profit  on  1000  poorahs  would  be  18,0002. 

**  In  1845,  all  the  tea  lands  now  actually  producing  will  be  yielding 
full  produce." 

Now,  let  us  compare  the  present  condition  of  tea  culture  in  Assam. 

The  following  gives  the  total  area  taken  up  in  the  province  of 

*  A  poorah  contains  52,900  square  feot,  or  1-^  acre. 
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Assam  at  the  end  of  1874  for  tea  ooltiTation,  under  the  following 
tenures,  viz. : 

Acres. 

1.  Under  old  ABsam  rales  of  1854      177,981 

2.  „      ordliuiTy  leasee      45,384 

8.  Purchased  in  fee-simple 172,828 

4.  Under  the  old  Assam  roles,  but  slnoe  commuted  to 

fee-simple        229,802 

625,995 

It  was  estimated  that  about  100,000  acres  were  under  cultiyation 
with  tea,  and  the  yield  was  19,000,000  lbs.,  or  only  two  and  a  half 
maunds  per  acre,  which  is  a  very  small  out-turn,  even  when  the  large 
area  of  immature  plant  is  taken  into  consideration. 

A  chest  of  tea  varies  in  capacity  £rom  one  to  two  maunds,  but 
100  lbs.  weight  may  be  taken  as  the  average.  The  exports  from 
Gachar  and  Sylhet  in  1874  amounted  to  55,119  chests. 

The  land  taken  up  for  tea  cultivation  in  Cachar  and  Sylhet  is  about 
one-third  of  the  tea  land  of  the  whole  province  of  Assam ;  the  esti- 
mated aggregate  out-turn  would  therefore,  on  the  same  basis  as  the 
Cachar  and  Sylhet  shipments,  come  to  about  17,000,000  lbs. 

Taking  the  value  of  tea  in  Calcutta  to  be  Is.  Sd,  per  lb.  (which  is 
the  average  daring  the  last  thirteen  years),  the  tea  produce  would  be 
worth  1,583,333Z. 

Owing  to  the  defective  returns  submitted  to  the  Grovemments,  it  is 
impossible  to  give  the  average  yield  of  the  native  plant,  that  is,  of  the 
trees  upwards  of  two  years  old.  It  is  probable,  however,  that  this 
average  is  about  280  lbs.  per  acre.  In  highly  cultivated  and  well- 
situated  gardens  the  yield  is  said  to  be  sometimes  as  much  as  500  lbs., 
and  even  800  lbs.,  or  ten  maunds,  is  said  to  have  been  plucked  in  one 
year  on  each  acre  in  one  garden. 

In  1874  there  were  employed  in  the  gardens  which  submitted 
returns  86,744  labourers,  imported  and  native,  of  both  sexes  and  of 
all  ages.  The  area  cultivated  was  79,402  acres.  Allowing  a  small 
margin  for  sickness,  &c.,  this  is  only  one  labourer  to  the  acre.  One 
acre  produces  196  lbs.,  and  assuming  that  (as  is  generally  the  case) 
one-half  of  the  labourers  employed  are  adult  males,  a  male  labourer 
and  his  belongings  may  be  considered  to  produce  892  lbs.,  worth  say 
88/.  per  annum. 

The  foregoing  statistics  prove  that  the  tea  industry  is  steadily 
developing.  It  may  now  be  considered  to  be  established  on  a  firm 
basis.* 

Planters  differ  in  their  opinions  of  the  kinds  of  soil  most  suited  for 
the  growth  of  tea ;  but  there  can  be  no  doubt  that  the  virgin  soil  of  the 
dense  forests  at  the  foot  of  the  hills,  where  the  climate  is  hot  and 
moist,  and  where  tea  is  often  found  indigenous,  is  the  best.  But  tea 
will  grow  well  in  every  district  in  Assam. 

The  use  of  machinery  is  steadily  increasing,  the  rolling  on  many 
large  estates  being  thus  performed.     Several  machines  have  been 

*  India  Office  Report  on  the  tea  operations  in  the  province  of  Assam,  1873-4. 
Assam  Secretariat  Press,  1876. 
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invented,  and  it  is  yet  an  undecided  point  which  of  them  is  the  best. 
There  are  some  one  hundred  and  forty  engines  in  the  province,  all  of 
which  have  been  imported  within  the  last  five  years.  The  nominal 
horse-power  of  these  engines  is  between  400  and  500.  There  are, 
however,  drawbacks  to  tibe  use  of  machinery — some  real,  some  per- 
haps imaginary — which  prevent  its  more  frequent  introduction.  It 
is  conceded  that  machinery  makes  a  saving  of  from  50  to  60  per  cent, 
in  manual  labour ;  but  there  is  still  a  considerable  prejudice  against 
machine-rolled  tea. 

Another  objection  is  certainly  weighty,  namely,  that  unless  a  very 
large  quantity  of  leaf  is  brought  in  at  one  time,  the  employment  of 
machinery  is  no  saving  at  alL  There  is  again  an  objection  urged  as 
to  the  dearth  of  qualified  native  artisans,  to  superintend  the  working 
and  repair  of  machinery.  Nevertheless,  there  is  no  doubt  that  a  day 
will  soon  arrive  when  all  labouivsaving  machinery  will  be  called  into 
use. 

Perhaps  one  of  the  most  vital  questions  to  the  planters  of  the  future 
is  the  fuel  supply.  At  present  all  the  *'  firing  "  operations  are  carried 
on  by  means  of  the  charcoal  obtained  from  the  forest  which  is  cleared 
for  the  tea  ground,  or  which  grows  on  those  parts  of  the  several  grants 
which  are  not  under  cultivation.  It  is  obvious  that  the  destruction 
of  timber  must  be  enormous,  and  at  no  distant  period  it  will  have  to 
be  decided  how  to  manufacture  tea  with  cheaper  fuel  than  charcoal. 
The  invention  of  such  a  method  would  be  a  great  boon. 

Tea  cultivation  is  carried  on  in  Eangra,  Gurhwal,  and  Eamaun ; 
and  in  Assam,  Cachar,  Sylhet,  Chittagong,  Daijeeling,  and  Chota 
Nagpore.  In  Dehra  Dun  there  are  11  tea  gardens,  in  Kangra  21,  in 
Kamaun  38 ;  and  there  are  no  less  than  47  tea  companies.  In  Dar- 
jeeling  there  were  62  gardens  in  1871-72,  covering  12,305  acres ;  and 
the  out-turn  of  tea  was  2,665,821  lbs.  With  a  fair  chance,  Daijeeling 
tea  could  drive  Chinese  tea  out  of  the  markets  of  high  Asia.  Its 
growth  in  Sikkim  employs  43  Europeans  and  9493  natives.  In 
Assam  31,303  acres  were  under  cultivation,  yielding  6,257,643  lbs. 
of  tea ;  in  Cachar  23,081  acres,  with  an  out-turn  in  1872  of  5,406,400  lbs. 
In  Sylhet  21,408  acres,  giving  4,641,659  lbs. 

In  1850  there  was  one  tea  estate-— that  of  the  Assam  Company — 
with  1876  acres  under  cultivation,  yielding  216,000  lbs.  In  1870 
there  were  295  proprietors  of  tea  estates,  with  31,303  acres  under 
cultivation,  yielding  6,251,143  lbs.  of  tea.  In  1872-73  the  area  of 
land  held  by  tea  planters  covered  804,582  acres ;  of  which  about 
75,000  were  under  cultivation,  yielding  14,670,171  lbs.  of  tea,  the 
average  yield  per  acre  beinff  208  lbs.,  which  is  amply  remunerative. 
In  EfUdgra,  the  Punjab  tea  district,  there  are  28  plantations,  including 
7732  acres,  of  which  3292  are  planted.  The  average  yield  per  aero 
is  130  lbs.,  and  the  crop  of  1872  gave  428,655  lbs.  of  tea.  In  the 
Dehra  Dun  there  are  7801  acres  under  tea  cultivation,  yielding 
411,548  lbs.,  and  in  Eamaun  1395,  yielding  285,700  lbs.  In  Dehra 
Dun  green  tea  is  almost  exclusively  manufactured  for  the  Eabuli  mer- 
chante,  who  supply  Central  Asia,  where  only  the  ^reen  leaf  is  in 
demand.  The  trade  is  increasing,  and  the  Central  Asian  demand  has 
been  a  great  advantage,  as  the  planters  now  get  at  their  very  doors 


94  TEA. 

the  same  average  price  as  they  before  obtained  in  Oalcatta^  after 
incurring  the  risk  and  cost  of  the  journey. 

In  Augnst,  1860,  the  Qoyemment  of  Madras  addressed  the  Secre- 
tary of  State,  transmitting  some  copies  of  a  nsefhl  and  interesting 
report  by  Dr.  Cleghom,  on  the  suitability  of  yarions  places  in  that 
Presidency  to  the  growth  of  the  tea  plant.  Under  the  head  of  localities, 
Dr.  Cleghom  includes  the  Shevaroy,  Bababooden,  Neilgherry,  and 
Pulni  lulls  ;  Coorg  ;  Nnndidroog  (a  hill  in  Mysore  4800  feet  high) ; 
Oortallam,  and  Travancore.  The  tea  plant,  he  thinks,  appears  to 
prefer  a  climate  probably  of  67°  to  70°  mean  temperature.  Such 
is  nearly  the  mean  temperature  of  the  hill  slopes  near  Ck)onor, 
Eotergherry,  and  of  many  of  the  yalleys  in  the  eastern  and  northern 
slopes  of  the  Pulni  and  Neilgherry  hills,  and  also  of  the  Baba- 
booden range  in  Mysore,  and  of  Eudra  Muka  in  South  Oanara.  With 
reference  to  the  hardiness  of  tea  shrub,  he  says  the  cultivation 
extends  over  a  great  breadth  of  latitude  (from  the  banks  of  the 
Bio  Janeiro,  22j^°  south  latitude,  to  the  province  of  Shansing, 
in  China,  36^°  north  latitude),  and  that,  as  we  recede  from  the 
equator,  the  lower  latitude  compensates  for  the  difference  of  alti- 
tude. The  Chinese  cultivate  on  the  lower  slopes  of  the  hills, 
whilst  in  the  North- West  Provinces  the  culture  is  carried  on  between 
2000  and  6000  feet.  All  that  was  necessary  to  secure  a  successful 
growth  of  tea  in  Southern  India,  in  Dr.  Cleghom's  opinion,  was  the 
aid  of  a  few  practised  manipulators. 

In  the  official  report  on  the  progress  and  condition  of  India  for 
the  year  ending  April  1875  it  is  stated  that — 

"  The  cultivation  of  tea  is  rapidly  spreading  in  those  districts 
of.  Bengal  which  are  suited  to  the  cultivation  of  the  plant.  The 
amount  of  the  out-turn,  though  falling  far  short  of  the  sanguine 
expectations  of  the  first  days  of  tea  planting,  is  now  amply  remune- 
rative, and  the  prices  obtained  in  the  market  show  that  the  average 
quality  is  good.  The  industry  is,  indeed,  in  an  infinitely  better  and 
safer  position  now  than  it  was  ten  years  ago.  The  cultivation  has 
enormously  extended,  and  the  gardens  are,  as  a  rule,  well  filled  with 
plants,  highly  cultivated,  and  carefully  managed. 

'*  The  native  labourers  are  well  treated  by  the  European  planters, 
and  are  generally  contented ;  the  best  of  them  come  from  Nepal,  and 
bear  a  good  character  for  industry  and  aptitude. 

'*  There  were  twenty-six  new  gardens  opened  in  the  Daijeeling 
district ;  the  increase  of  area  under  cultivation  was  3193  acres,  and 
the  increase  of  out-turn  was  971,201  lbs.  The  average  yield  of 
an  acre  was  about  325  lbs.;  in  1872  it  was  about  256  lbs.  The 
average  quality  of  the  Daijeeling  tea  was  inferior  to  that  of  some 
other  districts,  but  it  is  believed  that  this  fact  has  been  recognised  by 
many  of  the  leading  planters,  and  that  improvement  may  be  looked  for. 

"  The  field  for  expansion  of  tea  cultivation  is  stated  to  be  inde- 
finitely large  in  the  long  tract  at  the  foot  of  the  Darjeeling  Hills, 
and  there  is  also  still  room  for  increase  in  the  Chittagong  Hills  and  in 
Chota  Nagpore.  No  soil  that  has  yet  been  explored  appears  to  have 
proved  better  adapted  for  the  growth  of  the  tea  plant  than  that  of 
the  Western  Dooars. 
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<<  In  Madras  Hhe  tea  plant  was  introduced  on  the  Neilgherry  Hills 
about  forty  years  ago,  but  it  is  only  during  recent  years  tibat  any  real 
progress  has  been  made  in  the  cultivation,  which  now  covers  nearly 
2000  acres.  The  China  variety,  with  which  the  oldest  estates  are 
planted,  is  the  most  hardy,  but  grows  slowly,  and  produces  very  little 
leaf ;  the  Assam  variety,  on  the  other  hand,  grows  rapidly,  and  is  a 
large  producer  of  leaf,  but  it  requires  a  sheltered  situation  on  a  rich 
fertile  soil.     The  cross  between  the  two  is  the  most  generally  useful. 

**  The  private  cultivation  of  tea  in  the  North- West  Provinces  pro- 
gresses ;  the  out-turn  for  the  season  was  1,217,975  lbs." 

According  to  the  latest  returns  we  possess,  there  were  in  1875  about 
488,000  acres  of  land  under  tea  in  India,  viz. : 

Acres. 

Aflsam  and  Bennil        457,000 

North-Weetem  ProvinceB     17,200 

Punjab     9,805 

Madras     ..      ..      8,640 

But  these  figures  are  not  quite  of  recent  date,  and  the  extension  of 
cultivation  since  they  were  obtained  requires  that  some  addition  should 
be  made  to  them.  There  are  certainly  not  less  than  half  a  million 
acres  under  tea  in  India  at  the  present  date,  and  probably  the  area 
exceeds  that  figure.  Of  the  tea  produced  in  Assam  and  Bengal,  the 
North-Western  Provinces,  and  the  Punjab,  that  portion  which  is  meant 
for  shipment  is,  with  but  slight  exception,  brought  down  to  Calcutta, 
and  shipped  from  that  port  almost  entirely  to  England. 

The  growth  of  the  tea  industry  in  India  has  been  almost  unex- 
ampled in  the  history  of  its  trade.  The  following  figures  represent 
the  value  of  the  annual  exports  during  the  fourteen  years  that 
ended  on  the  80th  April,  1875 ;  and  there  is  every  reasonable  prospect 
of  a  continued  progress,  whidb  will  ultimately  give  Indiui  tea  a 
foremost  place  among  the  productions  of  the  country  : 


• 

Qoantitj. 

Value. 

Ibfl. 

£ 

1861-62 

1,473,270 

130,283 

1862-63 

2,253,773 

178,128 

1863-64 

2,420,232 

220,282 

1864-65 

3,457,430 

275,055 

1865-66 

2,758,187 

275,055 

186^-67 

6,387,088 

340,572 

1867-68 

7,811,429 

686,928 

1868-69 

11,480,213 

951,376 

1869-70 

12,754,022 

1,037,883 

1870-71 

13,232,232 

1,120,517 

1871-72 

17,187,328 

1,454,985 

1872-73 

17,789,911 

1,577,691 

1873-74 

19,624,235 

1,742,926 

1874-75 

21,137,087 

1,937,429 

• 

This  growth  is  very  astonishing.  The  economic  effects  of  the 
industry  have  not  yet,  however,  been  as  fully  examined  as  they 
Bhould  be.    The  trade  has  expanded  year  by  year  without  interrup- 


96  TIA. 

tion,  and  it  will  no  doubt  oontinae  to  deyelop.    Tea  now  oonstitntes 
one  of  the  most  prosperous  industries  of  India.* 

This  product  is  nearly  all  shipped  ftam  Calcutta,  as  the  details  of 
the  last-named  year's  exports,  1874-5,  will  show: 

Lbf. 

Bengal 21,028,941 

British  Bormah 5»^5 

Madras 87,872 

Bombay       18,817 

Sind      6,052 

Total 21,187,087 

The  total  crop  of  India  tea  for  1875-6  was  expected  to  reach  about 
29,000,000  lbs.  Tea  companies  which  haye  never  given  a  profit  for 
years  are  now  declaring  an  adrtnterim  dividend.  Of  the  five  tea 
districts,  Darjeeling,  Cachar,  and  Eumaon  produce  well.f 

The  successful  results  of  tea  cultivation  in  India  must  be  regarded 
tmder  two  points  of  view — 

1.  The  tea  supply  and  tea  demand  in  the  world. 

2.  The  tea  supply  in  India,  and  the  demand  for  Indian  as 
opposed  to  China  and  other  similar  teas,  such  as  those  from  Japan 
and  Java. 

First,  then,  of  the  tea  supply  and  tea  demand  in  the  world.  What 
is  the  present  supply  ?  China  stands  at  the  head  of  the  list.  The 
exports  from  that  country  (for  we  are  not  concerned  here  with  what 
is  consumed  within  the*  empire)  may  be  put  down  roughly  as  con- 
siderably over  two  hundred  and  fifty  millions  of  pounds.  India 
comes  next ;  the  internal  consumption  is  a  mere  bagatelle,  and  the 
export  may  be  stated  at  twenty-five  millions.  Perhaps  a  similar 
amount,  viz.  twenty-five  millions  ^on  this  point  we  are  open  to  cor- 
rectionl  will  cover  the  exports  m>m  the  other  two  places  named. 
Assuming,  then,  China,  at  the  outside,  to  export  three  hundred 
millions,  we  have  a  grand  total  of  produce  for  the  tea-drinking,  but 
non  tea-producing  countries  of  three  hundred  and  fifty  millions  of 
pounds. 

Of  the  above.  Great  Britain  alone  takes,  in  round  numbers,  nearly 
two  hundred  millions — that  is,  over  one  hundred  and  seventy  millions 
from  China,  and  rather  over  twenty-five  millions  from  India. 

We  have  then  only  about  one  hundred  and  fifty  millions  left  for  all 
the  other  non-producing  but  tea-drinking  countries. 

It  is  true  that  some  of  these  cannot  fairly  be  included  as  con- 
sumers of  this  said  balance,  notably  Bussia  and  a  portion  of  many 
parts  of  Asia,  to  which  tea  is  imported  direct  overland  from  China. 
Including  the  tea  that  goes  to  those  countries  (the  China  produce,  by- 
the-by,  is  probably  far  in  excess  of  the  three  hundred  million  pounds 
we  have  assmned,  but  correct  figures  on  this  head  are  not  obtainable, 
nor  do  they  here  concern  us),  the  fact  remains  that  to  supply  all  the 

*  Statement  of  the  Trade  of  British  India. 

f  A  paper  on  '^  Tea  Cnltiyation  in  India,"  by  Mr.  C.  H.  Fielder,  is  published  in  the 
'  Journal  of  the  Society  of  Arts,'  17,  p.  291. 
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world  with  the  exceptions  above,  to  which  Great  Britain  is  added, 
only  about  two  hnndred  millions  of  potinds  are  available. 

When  we  consider,  as  already  shown,  that  Great  Britain  alone  con- 
sumes nearly  one  hundred  and  £fty  millions,  it  is  evident  that  two 
hundred  millions  is  but  a  scant  supply  for  all  outside  her — America 
and  Australia,  both  vast  tea-drinking  countries,  with  rapidly  increas- 
ing populations.  Victoria  alone  took  for  consumption,  in  1875, 
5,915,316  lbs.  for  a  population  of  752,445.  The  duty  there  is  only 
3d,  per  pound.  Tasmania  consumed,  in  1875,  614,529  lbs.  of  tea  for 
a  population  of  103,663.  The  duty  on  tea  there  is  6d  per  lb. 
California  consumes  about  4,000,000  lbs. 

The  continent  of  Europe  will  take  more  and  more  tea  yearly,  for 
the  taste  is  fast  being  acquired.  The  same  may  be  said  of  many 
parts  of  Asia,  and  if  tea  is  ever  drunk  by  the  millions  in  India,  then 
— but  we  need  not  speculate  so  far  ahead. 

It  is  evident  that,  supposing  the  China  supply  to  be  a  fixed  figuro 
which  will  not  increase,  any  extension  in  India  that  now  appears 
possible  (the  labour  sets  a  limit  to  it)  will  not  only  not  exceed  the 
demand,  out  scarcely  keep  pace  with  it. 

Some  have  started  the  theory  that  new  tea-producing  countries  will 
spring  up  and  compete  with  India,  notably  large  tracts  in  tropical 
America,  which  have  suitable  climates,  but  I  think  the  fear  is 
groundless.  Two  conditions  are  necessary  for  a  tea-producing 
country— a  good  tea  climate,  which  is  more  or  less  rare,  and  good  and 
cheap  labour.  These  China  and  India  have,  the  latter  in  perfection 
in  many  parts ;  but  outside  these  two,  to  which  add  Java  and  Japan 
(the  latter  fails  in  cheap  labour),  what  country  possesses  the  said 
two  requisites  ? 

Tea  Planting  in  Cachar, — The  tea  plants  while  young  are  liable  to 
various  mishaps,  from  the  dryness  of  the  weather,  from  insects,  from 
wild  animals,  deer,  pigs,  buffitloes,  which  abound  in  the  place,  and 
from  the  want  of  efficient  labour.  A  piece  of  tea  land  of  100  acres 
seems  a  small  quantity,,  but  in  Cachar,  except  in  very  favourable 
situations,  it  extends  to  nearly  a  mUe  in  length  over  small  hills  and 
valleys.  The  proper  superintendence  of  500  acres  of  such  land  is 
beyond  the  power  of  a  single  individual ;  consequently  a  great  deal 
must  be  left  to  the  care  of  native  servants,  and  such,  skilled  in  tea 
cultivation,  cannot  be  found  in  the  district,  except  a  few  who  may 
stray  from  Assam,  and  even  they  find  so  great  a  difference  in  the 
aspect  of  the  tea  lands  between  these  two  parts  of  the  country  that 
their  former  experience  is  of  little  use  to  them.  The  Assam  planta- 
tions, I  am  given  to  understand,  are  generally  on  level  or  gently 
inclining  lands,  whereas  the  Cachar  ones  are  on  teelahs  and  their 
slopes,  not  adapted  to  retain  moisture.  Under  these  circumstances 
there  is  no  wonder  that  there  should  be  failures  and  disappointments. 

If  the  cultivation  advanced  by  degrees,  say  50  acres  per  annum  in 
the  beginning,  the  result  would  be  more  satisfactory  and  the  planters 
would  gain  experience.  If  the  plants  could  be  carefully  attended  to 
for  the  first  two  years,  they  would  acquire  a  firm  hold  of  the  ground, 
and  need  vezy  Uttle  attention  afterwards,  except  in  keeping  the 
ground  clear  of  weeds  and   jungle.     The  expectation  of   making 
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large  plantations  with  quick  letnms  will,  I  am  afraid,  tenninate  in 
disappointment. 

The  cultivation  of  tea  in  the  beginning  is  not  an  easy  affidr.  It 
must  be  attended  with  considerable  expense,  especially  on  land  just 
reclaimed  from  a  state  of  nature,  which  is  very  difficult  of  being 
kept  free  from  rank  vegetation,  except  under  dense  shade.  Estimates 
may  be  made,  but  the  actual  expense  of  a  certain  portion  of  land 
cannot  be  ascertained  beforehand,  unless  the  seed  sown  produces  a 
plant  at  every  stake.  I  am  given  to  understand  that  the  Assam  Tea 
Company  spent  twenty-four  li^s  of  rupees  (240,000/.)  before  receiving 
any  return,  and  that  after  a  period  of  fifteen  years. 

The  art  of  cultivating  tea  in  Gachar  is  only  in  its  infancy. 
Various  methods  are  proposed,  but  the  severe  drought  of  the  two  last 
seasons  has  put  it  out  of  the  power  of  the  planters  to  judge  of  the 
best  plan.  Irrigating  teelah  lands  is  out  of  the  question,  as  water 
is  not  always  at  hand.  The  former  plan  of  clearing  the  land  of  all 
forest  trees  is  now  abandoned ;  only  the  underwood  is  cut,  the  ground 
hoed,  staked,  and  the  seed  sown.  This  method  will  afford  shade, 
and  protect  the  young  plants  from  the  parching  nature  of  the  soil. 
In  the  third  year  the  plants  must  be  topped  to  make  them  grow  into 
bushes,  and  the  shade  removed  to  allow  the  rays  of  the  sun  to  act  on 
the  plants  and  make  them  produce  leaves.  This  is  to  be  done  by 
ringing  the  timber  trees  shortly  after  the  seed  is  sown,  and  removing 
the  withered  trees  at  leisure.  This  plan  is  to  all  appearance  the  best 
yet  adopted. 

The  great  demand  for  tea  seed  to  carry  on  large  and  extended  cul- 
tivations has  already  enhanced  its  price  400  per  cent.  There  are  now 
at  this  moment  eleven  companies  engaged  in  tea  cultivation  in 
Cachar,  and  all  cannot  procure  the  seed  they  require,  except  perhaps 
those  intimately  connected  with  the  Assam  plaoters.  It  is  to  bo 
observed  tbat  tea  seed  ought  to  be  obtained  fresh,  and  packed  in 
moist  earth  at  the  place  where  it  is  procurable,  and  forwarded  with 
as  little  delay  as  possible  to  ensure  its  germination. 

The  difficulty  of  procuring  labour  for  a  tea  garden  will  be  soon 
seriously  felt,  especially  during  the  rains,  from  the  extension  of  tea 
cultivation  and  raising  recruits  in  the  district  for  the  army.  In  the 
cold  weather  the  natives  of  the  cultivated  parts  of  Cachar,  Sylhet,  and 
Jynteeah,  readily  take  service  for  a  short  time,  but  at  other  seasons, 
when  they  have  their  own  cultivation  to  attend  to,  they  are  not  easily 
procurable.  Before  a  cooly  enters  a  tea  garden  he  receives  an  advance 
of  a  rupee  (2«.),  or  wages  for  ten  days ;  as  soon  as  this  period  expires, 
he  goes  away  or  engages  for  another  ten  days,  but  seldom  remains 
above  a  month  or  two.  In  order  to  procure  this  labour,  there  are  men 
called  Duffadars,  whose  business  is  to  receive  advances  from  the  planters 
and  bring  in  the  men  from  the  villages,  for  which  service  they  receive 
a  fee  of  one-twelfth  of  an  anna,  or  half  a  farthing  per  day  per  man. 
Under  this  system  the  man  is  careless  at  his  work,  and  under  no 
responsibility  for  the  efficient  discharge  of  it,  and  takes  no  interest 
in  learning  the  business  of  a  tea-garden  maJee ;  for  should  he  be 
reprehended  for  any  negligence,  he  immediately  quits  the  garden, 
and  is  sure  to  find  employment  in  another,  from  tiie  great  demand 
there  is  for  labour  at  present. 
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Some  grants  have  an  advantage  over  others  in  having  a  larger 
quantity  of  indigenous  tea.  These  had  the  first  choice  and  took  in 
large  tracts  of  land,  retaining  those  portions  of  it  where  the  in- 
digenous plants  were  the  most  abundant,  and  these  they  cut  down 
to  form  1^-bearing  bushes,  thus  depriving  themselves  of  seed,  which 
would  be  of  great  value  from  its  freshness,  to  carry  on  future  exten- 
sions. The  success  of  a  cultivation  must  depend  on  the  plants  raised 
from  seed,  for  the  indigenous  trees  are  so  scattered  that  the  labour  of 
picking  the  leaves  and  manufacturing  tea  will  hardly  be  compensated 
by  the  value  of  it. 

There  are  throe  or  four  species  of  tea  plants,  the  China,  the 
Eumaon,  the  hybrid,  and  the  indigenous,  all  of  which  may  grow 
in  Cachar  under  proper  treatment ;  but  that  which  will  be  the  most 
remunerative  is  still  to  be  ascertained,  for  no  plantation  here  has  had 
sufficient  experience.  In  Assam  the  indigenous  is  found  to  answer 
best  in  this  respect,  from  its  forming  the  largest  bush,  and  yielding  in 
consequence  more  leaves,  but  the  quality  of  the  tea  is  said  to  be  coarse, 
not  equal  to  the  fine  China.  The  indigenous,  although  it  may  grow 
spontaneously  in  the  impenetrable  jungles  of  Cachar,  is  the  most 
difficult  to  be  managed  under  the  hand  of  man,  from  a  want  of  the 
knowledge  of  its  physiology.  The  year  before  last  the  planters 
removed  several  lakhs  of  plants  from  the  jungles  into  their  lands, 
all  or  most  of  which  perished  from  the  want  of  shade  and  moisture, 
and  injury  done  to  the  roots  by  the  carelessness  of  the  labourers 
employed. 

It  is  almost  certain  that  tea  will  not  grow  in  Cachar  in  exposed 
situations,  especially  the  indigenous  kind,  with  such  dry  weather  as 
was  experienced  the  last  two  years,  without  considerable  expense  of 
watering  the  young  plants ;  therefore  those  who  had  the  misfortune 
of  having  lands  cleared  either  by  themselves  or  the  Rookies  have 
allowed  jungle  trees  to  grow  on  them  again  for  shade,  after  losing 
almost  all  their  plants.  This  is  indeed  very  discouraging,  and  it  has 
induced  some  to  throw  up  their  former  cultivation  and  select  virgin 
forests,  but  such  lands  can  only  be  procured  in  the  interior,  where 
labour  is  difficult  to  be  had. 

Lands  near  villages  are  not  virgin  forest,  they  have  been  cultivated 
by  the  Rookies  in  various  parts,  which  renders  the  labour  of  culti- 
vating tea  on  such  lands  very  expensive,  by  their  requiring  continual 
weeding,  shadiug,  and  watering  the  plants  while  young  during  the 
dry  weather.  It  was  thought  in  the  beginning  that  lands  so  cleared 
would  be  an  advantage,  at  least  in  saving  the  expense  of  cutting  down 
large  trdes,  but  the  dry  weather  experienced  the  last  two  years  has 
shown  this  to  be  a  mistake. 

From  the  foregoing  remarks  an  idea  may  be  formed  of  the  diffi- 
culties attending  the  cultivation  of  tea  in  Cachar,  but  the  abundance 
of  the  indigenous  tea  found  scattered  in  every  piece  of  high  land, 
which  would  be  much  more  plentiful  if  the  Rookies  in  their  system  of 
cultivation  did  not  destroy  a  great  part  of  it,  shows  that  the  plant  can 
be  profitably  reared,  and  the  failures  hitherto  are  mainly  owing  to  the 
want  of  attention  to  the  nature  of  the  plant,  which  requires  shade  and 
moistnre  in  its  infancy  for  two  or  three  years,  when  it  takes  a  firm 
hold  of  the  ground,  and  nothing  will  destroy  it. 
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A  tea  plantation  conducted  with  caution  and  economy,  and  the 
gronnd  giudaally  filled  with  plants,  must  become  a  valuable  piece  of 
property,  highly  remunerative  to  the  proprietor,  as  there  is  very  little 
expense  afterwards,  except  in  gathering  leaves  and  manufacturing  tea 
for  six  months  in  the  year.  The  former  operation,  which  is  a  Ught 
labour,  can  be  performed  by  women  and  children  at  a  small  cost,  and 
there  is  a  disposition  at  present  on  the  part  of  the  natives  to  settle 
near  tea  gardens,  to  which  ^ey  can  be  attracted  with  a  little  encourage- 
ment ;  thus  the  want  of  labour  at  present  experienced  will  be  removed 
in  time. 

Sikhim. — The  first  impression  one  gets  on  going  through  the  Sikhim 
tea  gardens  is  that  the  cultivation  as  a  rule  is  carelessly  and  wastefnlly 
conducted,  and  that  an  attempt  has  been  made  rather  to  get  a  large 
area  planted,  than  to  have  a  small  compact  plantation  with  every 
bush  yielding  a  maximum  quantity  of  lei^.  During  the  rains,  there 
are  on  many  of  the  estates  more  weeds  than  tea,  and  these  weeds  not 
only  occupy  ground  which  tea  ought  to  occupy,  but  cost  a  heavy 
outlay  to  root  out  or  cut  down,  and  they  look  bad.  We  admit, 
however,  that  there  are  many  gardens,  in  die  Terai  especially,  below 
Punkabari,  which  could  hardly  be  improved;  and  here,  where  the 
ground  is  level,  a  horse  hoe,  we  believe,  would  be  far  cheaper  and 
more  effective  in  cleaning  the  ground  than  the  regiments  of  coolies 
now  employed.  A  hoe,  such  as  is  used  for  turnips  at  home,  capable 
of  being  widened  or  narrowed  by  a  hinge  in  front,  and  with  three 
wheels,  one  in  front  and  two  behind,  to  allow  of  the  depth  to  which 
its  teeth  penetrate  being  regulated,  would,  we  believe,  answer 
admirably.  The  distance  between  the  plants  varies  on  almost  every 
estate,  but  the  best  and  most  recently  planted  grounds  have  the  tea 
plants  much  closer  together  than  on  the  old  plantations.  Tea  hedges 
8  feet  apart,  with  1  to  2  feet  behind  the  plants  in  the  row,  is,  we 
believe,  about  the  best  distance. 

As  the  plucking  of  the  leaf  has  to  be  done  by  coolies,  these  hedges 
are  not  cut  into  any  regular  shape,  but  are,  as  a  rule,  flat-topped. 
We  think  this  is  a  mistake,  for  it  exposes  the  smallest  surface  to  air 
and  light ;  and  the  centre  of  the  flat  upper  surface  of  each  bush  being 
nearer  the  root  than  the  sides,  the  plants,  we  should  think,  must 
"flush"  irregularly.  The  hedges  should  be  clipped  into  a  semi- 
circular form,  or  as  two  sides  of  an  equilateral  triangle.  It  would  be 
interesting  to  know  how  much  green  leaf  a  tea  plant  of  say  six  years 
and  of  a  particular  size  can  be  made  to  yield  without  execssiye  pluck- 
ing. It  is  said  that  nineteen  maunds  per  acre  have  been  got  from  a 
small  area,  and  at  3  feet  by  1^.  This  gives  only  2^  ounces  to  each 
bush,  which  is  not  a  very  large  amount  of  leaf^  seeing  that  each  plant 
has  a  surface  of  at  least  3  square  feet ;  but  nine  maunds  of  tea  per  acre 
is  considered  a  very  fair  amount,  which,  allowing  only  half  the  number 
of  bushes  per  acre,  as  at  8  by  3  feet  apart,  is  about  the  same  yield  per 
bush,  or  2^  ounces.  If  a  bush  can  be  made  to  yield  this  amount,  when 
growing  at  3  by  1^  feet,  then  the  area  of ,  which  a  quarter  is  now 
covered  with  straggling  bushes  4  or  even  6  feet  apart,  might  yield 
more  than  it  does  at  present. 

The  greatest  drawback  to  the  improvement  of  the  cultivation  is, 
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that  it  is  in  the  hands  of  joint-stock  companies,  with  but  one  object, 
to  see  their  shares  stand  high  in  the  market.  A  number  of  small 
estates  managed  by  the  proprietors  would  yield  very  much  more  tea 
from  the  same  area ;  and  the  cultivation  would  improve  more  rapidly. 
On  the  present  plantations,  owiug  to  their  large  area  and  the  bushes 
being  too  scattered,  much  manuring  or  high  cultivation  is  out  of  the 
question.  It  takes  all  the  attention  of  the  manager  to  keep  down 
weeds.  Taking  the  yield  per  plant  at  a  very  moderate  estimate,  ten 
mannds  of  tea  ought  to  be  got  from  each  acre,  allowing  about  two 
ounces  per  plant.  A  hundred  acres  of  tea  at  this  rate  would  give 
about  60,000  rupees  (5000Z.^,  allowing  only  8  annas  (Is.)  per  lb. ; 
and  the  expenses  of  very  high  cultivation  and  the  manufacture  of 
the  tea  could  not  at  the  outside  cost  half  this  sum. 

Experiments  are  much  wanted  to  test  the  comparative  values  of 
different  varieties  of  the  plant.  On  walking  through  a  large  planta- 
tion, one  cannot  fail  to  be  struck  with  the  very  great  diversity  of  leaf, 
vigour,  &c.  Some  plants  have  large  soft  leaves,  others  shoot  small 
hud  leaves ;  some  seem  to  flush  twice  as  well  as  others ;  and  if  a 
careful  selection  of  plants  were  made  from  which  to  preserve  seed, 
a  very  superior  plant  might  be  obtained.  Such  experiments  would  no 
doubt  be  made  if  the  tea  gardens  were  owned  by  the  managers,  and 
were  in  a  state  of  very  high  cultivation.  Hybridising  has  b^n  tried, 
and  plants  are  now  grown  which  are  said  to  be  hybrids ;  but  very 
much  more  might  be  done  in  this  direction  in  crossing  the  Assam  with 
the  China  plant,  and  in  crossing  superior  varieties. 

The  object  of  the  Indian  Government  in  establishing  tea  plantations 
in  Eumaon  and  Gurhwal  was  to  demonstrate  by  practical  experiment 
that  the  hills  in  those  provinces  were  adapted  by  soil  and  climate  for 
the  cultivation  of  the  plant,  and  that  the  manufacture  of  it  would 
yield  a  very  substantial  mercantile  return.  The  experiments  suc- 
ceeded, under  the  able  management  of  Dr.  Jamieson,  beyond  all 
expectation.  The  plantation  of  Paoree,  which  four  years  previous 
was  a  mere  rhododendron  jungle,  in  1855  had  850,000  plants  yielding 
tea,  and  500,000  seedlings.  The  yield  in  1854  was  about  84,000  lbs. 
of  tea^  on  a  plantation  of  less  than  200  acres ;  and  the  returns  in  1855 
was  5000  lbs.  The  Eaologir  plantation  (North-West  Province) 
yielded  4112  lbs.  in  1854,  and  10,000  lbs.  in  1855,  the  yield  being 
at  the  rate  of  70  lbs.  per  acre.  There  were  390  acres  under  culture, 
but  not  all  bearing. 

In  the  Dehra  Doon  the  progress  has  been  even  more  remarkable. 

As  the  tea  lands  in  the  Eangra  valley  yield  from  200  to  800  lbs.  of 
prepared  tea  per  acre,  while  the  expenses  of  culture  are  very  small, 
the  profit  to  be  earned  by  judicious  tea  cultivation  must  bo  very 
great 

Nagrota,  the  first  plantation  started,  is  of  insignificant  dimeusions, 
merely  a  small  garden  plot  in  fact,  about  eight  miles  north-east  of 
Eangra.  Bhawama,  situated  about  ten  miles  farther  on,  is  not  much 
larger.  Holta  lies  about  four  miles  farther,  immediately  at  the  foot 
of  the  Himalayas,  about  twenty  miles  south-east  from  the  Sanitarium  of 
Dhurmaala,  and  equidistant  from  E^angra.  Holta  has  an  elevation  of 
between  4000  and  5000  feet  above  the  sea.    It  has  a  truly  ddightful 
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climate,  which  bears  a  strong  resemblance  to  that  of  Eashmore.  The 
Holta  plain  is  several  square  miles  in  extent;  and  so  much  of  it 
as  is  available  is  being  rapidly  brought  under  tea  cultivation  by 
Dr.  Jamieson.  The  solL  appears  admirably  adapted  for  tea,  as  weU 
indeed  as  for  almost  any  kind  of  crop ;  and  both  Dr.  Jamieson  and 
the  Chinese  consider  that  if  any  preference  is  to  be  given,  it  is  the 
most  eligible  for  tea  purposes  of  any  part  of  the  sub-Himalayas. 

Tea  CuUivaUon  in  the  Punjab. — About  1850  a  lakh  of  rupees 
(10,000Z.)  was  granted  by  the  Oovemment  for  the  promotion  of  tea 
cultivation  in  the  Dehra  Doon,  and  in  the  course  of  five  or  six  years 
the  plantations  were  found  extending  in  all  directions,  and  the  tea 
plant  was  thriving  over  four  and  a  half  degrees  of  latitude  and 
eight  of  longitude,  or  an  area  of  80,000  square  miles — about  one- 
fifteenth  of  the  whole  area  of  British  India.  Of  course  this  is  not 
exclusively  devoted  to  tea  culture,  but  in  districts  throughout  the 
whole  space  the  plant  has  been  grown  with  advantage.  There  are 
now  about  40,000  acres  under  culture  in  the  Punjab.  In  Eumaon 
some  of  the  plantations  have  long  been  yielding  twelve  maunds  of 
raw  leaves  per  acre. 

The  tea  industry  in  Chittagong  is  rapidly  progressing,  and  some 
experiments  on  a  limited  scale  have  lately  been  made  with  coffee  cul- 
tivation, which  have  proved  successful.  The  total  out-turn  of  tea  from 
the  division  during  the  official  year  1875-76  is  estimated  at  431,554  lbs. 
It  is  said  that  tea  cultivation  has  already  attracted  the  attention  of 
the  natives  of  the  place,  and  that  a  few  small  gardens  have  already 
been  opened  by  some  of  the  neighbouring  zemindars.  In  1871-72  the 
value  of  tea  exported  from  Chittagong  was  25,214/. ;  in  1875-76  the 
value  was  47,908/. 

The  following  suggestions  are  from  a  communication  received 
from  Mr.  James  McPherson,  as  the  result  of  his  own  observations 
in  India : 

"  There  are  two  very  well-marked  varieties  of  the  tea  plant,  if 
indeed  they  are  not  sufficiently  distiuct  to  bo  ranked  as  8[)ecies.  These 
are  Thea  Assamica  and  Thea  Chinensia  (syn.  vtride).  The  first  of 
these  is  the  one  with  which  western  people  became  last  acquainted, 
and  it  occupies  a  somewhat  different  position,  naturally,  to  that  in 
which  the  Chinese  plant  is  usually  found,  if  indeed  the  Chinese  plant 
has  even  been  seen  in  other  than  a  state  of  cultivation.  The  varied 
conditions  in  which  the  two  kinds,  with  their  innumerable  varieties, 
are  found,  may  sufficiently  account  for  the  difference  in  their  appear- 
ance. Thea  Assamica,  the  Indian  species,  is  usually  found  growing 
wild  (and  able  to  reproduce  itself  from  seed)  along  the  margins  of  the 
Assam  forests,  frequently  manifesting  a  partiality  for  the  banks  of 
streams.  The  climate  of  Assam  is  tropical,  and,  in  parts,  very  moist, 
and  frost  is  almost  unknown  in  its  tea  gardens,  while  the  average 
temperature  is  about  70%  and  the  rainfall  about  80  inches.  The 
tea,  like  the  wheat  plant  or  the  vine,  has,  however,  a  remarkable 
adaptation  to  a  very  great  range  of  climate,  and  I  have  known  tea 
grown  with  perfect  success  whore  the  mean  annual  temperature  was 
odIj  58^  Fahr.  and  the  rainfall  from  30  to  50  inches.  Perhaps  it  will 
reach  its  greatest  perfection  where  the   mean   annual   temperature 
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ranges  from  60°  to  55°  Fahr.  and  where  the  rainfall,  or  what  is 
quite  as  important,  the  humidity  of  the  atmosphere,  is  considerahle 
during  the  growing  season,  which  in  northern  latitudes  usually  begins 
in  March.  Considerable  heat,  and  foggy,  cloudy  weather,  constitute 
what  is  known  as  a  '  fine  growing  time '  for  the  tea  plant.  Moisture 
in  the  air,  rather  than  moisture  in  the  ground,  seems  to  be  requisite. 
Situations  which  are  exposed  to  severe  frost  should  be  avoided,  since 
it  will  entail  too  much  labour  to  protect  the  young  plants." 

Ceylon, — On  the  higher  mountain  regions  of  Ceylon  tea  culture  has 
advanced  rapidly  within  the  last  few  years,  and  the  planters  have 
begun  to  send  supplies  to  the  British  market,  for  our  imports  of  tea 
from  the  island  were  in 

Lbs. 

1874      484,135 

1875      159,592 

In  1872  there  were  but  10  acres  under  culture  with  tea,  in  1875 
this  acreage  had  increased  to  108  acres. 

An  experienced  planter  thus  touches  upon  the  prospects  of  tea  cul- 
tivation in  Ceylon : 

"  In  Eastern  Bengal,  in  the  North-Westem  Himalayas,  and  on  the 
Neilgherries,  the  tea  plant  is  successfully  cultivated,  but  there  is  not 
the  slightest  similarity  of  climate  between  these  three  districts,  and 
their  soils  are  for  the  most  part  markedly  different.  It  becomes 
apparent  therefore  to  anyone  possessed  of  the  slightest  knowledge 
of  horticulture,  that  a  system  of  culture  which  might  be  found 
admirable  on  the  cold  slopes  of  the  Western  Himalayas,  would  not 
be  found  to  answer  in  the  hot  moist  jungles  of  Assam  or  Cachar,  and 
that  the  climate  of  the  hill  districts  of  Southern  India  and  Ceylon, 
which  are,  as  it  were,  a  medium  between  the  extremes  of  the  other  two, 
will' require  yet  another  change  in  the  mode  of  treatment  of  the  tea 
plant. 

"  When  we  come  to  think  of  the  almost  total  similarity  of  the 
Neilgherries  and  Ceylon  in  all  leading  points,  viz.  latitude,  climate, 
annual  rainfall,  and  general  character  of  the  soils,  we  may  reasonably 
conclude  that  the  systems  of  culture  which  are  the  most  successful  in 
the  Neilgherries  wHl  also  be  found  those  most  efficacious  in  the  sister 
district  of  Ceylon.  We  need  only  read  one  of  the  share  lists  of  the 
Bengal  companies  to  see  how  highly  remunerative  an  investment  tea 
may  be  made  under  proper  management,  and  there  are,  besides  these, 
many  hundreds  of  private  gardens  whose  returns  are  much  greater, 
but  of  which  the  outside  public  receives  no  information.  Tea  cultiva- 
tion is  free  from  nearly  all  the  dangers  and  risks  attendant  on  coffee 
planting.  It  possesses,  too,  the  advantages  of  growing  at  higher 
elevations,  and  consequently  affording  to  the  planter  a  better  climate 
to  live  in,  while  it  may  be  made  to  pay  well  on  soils  which  are  utterly 
onsuited  to  coffee  cultivation.  The  demand  for  Indian  tea  is  rapidly 
increasing  in  London,  the  colonies,  and  America ;  and  I  doubt  not  the 
time  is  feist  approaching  when  China  produce  will  be  driven  out  of 
the  market.  The  superior  strength,  flavour,  and  purity  of  the  Indian 
growths  are  gaining  ground  eyery  day,  and  from  the  ease  and  economy 
with  which  teas  can  be  cultivated,  even  by  very  small  capitalists,  it  is 
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hard  to  find,  under  proper  management,  a  safer  or  more  remnnoratiye 
investment  for  capitel. 

"  The  systems  of  cultivation  and  manufacture  now  practised  are  far 
in  advance  of  those  which  prevailed  some  ten  years  ago.  Higher 
cultivation,  a  thorough  knowledge  of  the  principles  of  manufacture 
and  of  the  chemical  changes  through  which  the  l€»f  passes  during  the 
various  processes,  and  last,  but  not  least,  the  invention  of  mechanical 
appliances  to  save  labour,  have  lightened  by  a  great  deal  the  planter's 
toil,  diminished  his  expenditure,  and  added  to  his  profits. 

'*  There  must  be  some  hundred  thousands  of  acres  of  land  in  Ceylon 
which  might  be  planted  with  tea  to  the  profit  alike  of  the  pkmter 
and  the  country.  That  with  high  cultivation  and  judicious  manage- 
ment this  land  might  be  made  to  yield  with  ease  its  400  lbs.  an  acre, 
and  that  the  tea,  if  well  manufactured,  will  not  fail  to  realise  an  ad- 
vantage of  upwards  of  28,  per  pound  in  London.  As  the  cost  of  up- 
keep, &c.,  should  not,  under  any  circumstances,  exceed  101.  per  acre, 
a  ready  profit  of  SOL  sterling  will  accrue  from  every  acre  of  land  in 
full  baring.* 

'*  A  good  selection  as  regards  site,  soil,  and  climate  is  all-important 
to  any  man  who  contemplates  opening  out  an  estate,  and  on  this 
account  stands  at  the  head  of  the  subjects  to  be  treated  of.  To  these, 
however,  I  shall  add  the  supplementary  and  equally  important  ques- 
tions of  rainfall,  labour,  and  communications. 

"  Absolute  perfection  in  all  points  cannot  be  expected,  but  each  of 
the  qualifications  pointed  out  must  be  developed  to  a  certain  extent 
before  the  site  can  be  pronounced  a  suitable  one  for  a  tea  estate. 
The  headings  therefore  into  which  these  chapters  will  be  divided  are : 
1.  Lay  of  land,  climate,  elevation,  and  aspect ;  2.  Eainfall ;  3.  Soil ; 
4.  Labour;  and  5.  Conmiunication." 

Lay  of  Land,  Climate,  Elevation,  and  Aspect, — The  first  point  that 
calls  for  notice  is  lay  of  land.  Low  undulating  hill-sides  form  by 
far  the  best  site  for  a  tea  estate ;  land,  in  fact,  where  the  incline  is 
just  sufficient  to  carry  off  the  water  during  heavy  falls,  without 
washing  away  the  soil,  and  yet  not  so  flat  as  to  allow  the  water  to 
collect  and  stagnate  anywhere.  Draining  will,  of  course,  be  neces- 
sary, in  a  greater  or  less  degree,  on  every  estate,  but  a  little  fore- 
thought shown  in  the  selection  of  site  will  reduce  this  item  of 
expenditure  to  a  minimum.  At  the  same  time,  we  would  not  reject 
a  piece  of  land  that  was  suitable  in  all  other  respects,  on  the  score 
of  a  slightly  excessive  slope,  as  by  additional  drains  in  some  places 
and  by  terracing  in  others,  this  fault  may  be  easily  overcoma  Per- 
fectly flat  lands  may  often  be  made  available  for  cultivation  by  such 
draining.  The  site  of  a  tea  estate  should,  if  possible,  be  naturally 
sheltered  from  the  effects  of  prevailing  high  winds.  If  natural 
shelter  cannot  be  had,  artificial  means  must  be  resorted  to,  such  as 
laying  out  a  belt  of  quick-growing  trees  all  round,  and  in  many  cases 
here  and  there  across  the  area  of  land  intended  for  cultivation. 
Australian  eucalypti  and  occasionally  the  larger  kinds  of  cinchona  are 

*  Making  a  large  deduction  from  the  figures  here  given,  the  profits  are  likely  to 
be  satisfiuitory.  Ceylon  tea,  with  but  imperfect  means  of  preparation  available,  has 
already  been  valued  at  2$,  6<L 
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among  the  best  trees  that  can  be  used  for  this  purpose,  and  will  soon 
afford  sufficient  shelter.  The  general  question  of  the  Australian  and 
indigenous  timber  trees  that  may  be  grown  with  advantage  on  tea  estates 
will  be  considered  in  a  subsequent  chapter.  Tea  suffers  as  much,  if 
not  more,  from  rough  winds,  than  it  does  from  extremes  of  heat  and 
cold.  Experience  in  the  Neilgherries  has  taught  me  the  great  im- 
portance of  shelter  from  strong  winds,  and  I  know  of  one  or  two 
gardens  whose  yield  would  be  doubled  if  they  only  possessed  belts  of 
trees  to  shield  them  from  the  violence  of  the  wind  during  the  storm 
season.  Valleys  that  take  the  form  of  a  shallow  cup  or  bason,  offer 
the  most  favourable  site  for  the  formation  of  a  tea  estate ;  a  plentiful 
supply  of  water,  too,  is  no  mean  consideration.  Every  site  should 
have  a  spring  or  stream  of  water  rising  high  up,  and  capable  of  being 
diverted  fi^om  thence  to  any  other  part  of  the  estate  ;  it  may  be  utilised 
for  household  purposes,  turning  machinery,  to  supply  the  nurseries, 
and  in  time  of  severe  drought  for  irrigation  purposes.  There  should 
always  be  in  some  central  situation  a  flat  of  a  few  acres,  on  which  the 
manager's  house  and  fetctory  may  be  built.  The  further  considera- 
tion, however,  of  these  matters  will  be  left  for  another  chapter ;  I  will 
now  pass  on  to  the  question  of  climate. 

Climate. — The  climate  in  which  tea  grows  best  is  that  which  is 
warm,  moist,  and  equable  throughout  the  year;  where  the  weather 
presents,  in  fact,  a  succession  of  alternate  showers  and  sunshine. 
Excessive  downpours  of  rain,  though  doubtfully  beneficial,  are  better 
than  dry,  hot  seasons.  The  effects  of  either,  however,  will  depend 
much  on  the  elevation  of  the  estate.  Our  first  statement  is  proved 
by  the  luxuriant  growth  of  the  plant  in  Assam  and  the  other  districts 
of  Eastern  Bengal.  These  show  a  result  far  ahead  of  any  that  can 
be  obtained  in  the  tea  districts  of  Ohina.  The  plant,  however,  is 
one  of  the  hardiest  in  cultivation,  and  capable  of  enduring  great 
extremes  of  heat  and  oold,  the  effects  of  which  are  merely  to  tempo- 
rarily check  its  growth,  and  diminish  its  yield,  seldom  killing  it  out- 
right The  cultivation  of  tea  is  confined  to  the  hilly  districts  of 
India.  The  reasons  for  this  are  chiefly — 1.  That  the  soils  of  the  low 
country  are  not  suited  for  tea  cultivation  ;  2.  That  the  sun's  rays  are 
tempered  to  a  great  extent  on  the  hills;  3.  That  there  is  a  more 
liberal  and  regular  supply  of  rain.  To  sum  up :  the  climate  best 
adapted  for  tea  cultivation  is  one  like  that  of  Assam,  where  the 
thermometer  seldom  ranges  higher  than  96^  in  the  hottest  season 
during  the  day,  or  goes  down  below  56^  at  night ;  where,  too, 
there  is  a  rainfall  of  from  100  to  120  inches,  equally  distributed 
throughout  all  the  months  of  the  year.  Unfortunately,  the  climate 
which  is  most  congenial  to  the  tea  plant  is  that  which  is  the 
least  so  to  the  planter,  and  on  this  account  many  (more  especially 
those  who  are  working  gardens  on  their  own  account)  are  content  witib 
smaller  returns  in  a  pleasant  and  healthy  climate.  I  shall  now  take 
a  brief  notice  of  the  several  tea  districts  of  India,  noticing  the 
growth,  condition,  and  yield  of  the  plants  in  the  different  climates 
and  at  different  elevations.  The  climates  of  Assam,  Cachar,  and 
Ohittagong  are  so  similar  in  all  respects,  and  so  comparatively  well 
known,  as  to  render  unnecessary  a  special  notice  of  them ;  but  I  may 
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make  one  observation,  viz.  that  the  hot  season  in  Chittagong  is 
occasionally  accompanied  by  so  little  rain  as  to  cause  great  morttdity 
among  the  young  plants,  and  to  affect  more  or  less  the  yield  of  older 
ones.  In  all  these  districts  tea  is  cultiyated  from  a  very  little  above 
sea-level,  up  to  an  elevation  of  2500  feet,  or  even  more ;  and  within 
this  range  there  is  not,  I  think,  any  appreciable  variation  of  climate. 
At  Darjeeling  the  tea  plant  is  oaltivated  up  to  an  elevation  of  6000 
feet.  The  rainfall  here,  though  ample,  is  slightly  less  than  that  of 
the  above-mentioned  districts.  The  plAnt  will  grow,  as  I  have  said, 
at  as  high  an  elevation  as  6000  feet,  but,  for  anything  like  profitable 
cultivation,  3500  feet  is,  in  my  opinion,  the  outside  safe  limit  The 
higher  up  you  go,  the  more  highly  you  must  cultivate ;  it  follows, 
therefore,  that  the  planter  will  get  a  better  return  for  his  money  at 
the  lower  elevations.*  The  remaining  hill  districts  in  the  north- 
west are  the  Eangra  valley,  Dehra  Doon,  Eumaon,  Ourwhal,  &c. 
What  I  have  said  about  Darjeeling  applies  in  a  great  measure  to  these 
also,  i.  e.  success  will  very  much  depend  upon  the  elevation,  and  the 
warmth  and  moisture  of  the  climate.  In  Southern  India,  though 
practical  tea  planting  is  of  very  recent  date,  the  plant  is  grown  upon 
the  Neilgherry,  Anna  MuUey,  and  Pulney  hills ;  also,  I  believe,  in 
Travancore ;  and  at  suitable  elevations  grows  far  better  than  in  the 
hill  districts  of  Bengal.  In  the  Neilgherries,  owing  partly  to 
latitude,  and  partly  to  the  less  liberal  allowance  of  rain,  tea  is  grown 
at  higher  elevations  than  would  bo  advisable  in  Bengal.  The  rainfall 
varies  between  60  and  80  inches,  but  it  is  most  evenly  distributed 
throughout  the  months  of  the  year.  The  best  elevation  hero  is 
between  4800  and  5600  feet.  Lower  down  than  this  the  sun's  rays 
take  too  powerful  an  effect  during  the  dry  season,  while  above  6000 
feet,  excepting  a  few  well-sheltered  localities,  the  wind  is  excessive. 
I  have,  however,  seen  tea  cultivated  at  an  elevation  of  over  7000 
feet.  The  plants  in  this  case  were  tolerably  healthy,  but,  owing  to 
cold,  grew  very  slowly,  and  yielded  but  little  leaf.  On  the  Anna 
Mullay  hills  and  Travancore,  I  think  they  might  prove  even  better 
districts  than  the  Neilgherries.  The  plants  suffer  from  want  of  rain 
during  the  hot  season — a  very  serious  drawback  in  these  low  alti- 
tudes. From  the  foregoing  remarks  it  will  be  seen  that  the  yield  is 
greatest  in  Eastern  Bengal ;  but,  at  the  same  time,  with  high  culti- 
vation a  very  good  return  may  be  made  at  higher  elevations,  when 
the  thermometer  by  day  ranges  between  62°  and  75° ;  and  the  rain- 
fall does  not  fall  short  of  60  inches.  Under  these  circumstances, 
however,  a  higher  system  of  cultivation  must  be  adopted.  It  is 
for  the  planter  himself  to  decide  whether  or  no  he  will  content  him- 
self with  smaller  returns,  and  live  and  work  in  a  good  climate ;  or 
make  as  much  as  he  can  in  a  short  time  at  the  risk  of  his  health — 
nay,  of  his  life  also.  To  sum  up :  in  Bengal  I  would  not  recom- 
mend the  opening  out  of  an  estate  at  a  higher  elevation  than 
8500  feet  above  sea-level,  while  in  Southern  India  I  consider  5000 
feet  about  the  right  elevation.     If  equally  distributed  throughout  the 

•  The  moantains  of  Ceylon,  being  only  about  7°  from  the  equator,  I  beliere  that 
tea,  when  fairly  well  sheltered  from  wind,  will  grow  well  there  at  5000  feet,  and 
even  at  a  higher  altitude. 
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year,  60  inches  of  rain  may  snffice,  but  the  most  fiEtyonrable*rainfall  is 
from  80  up  to  100  inches.  With  regard  to  Ceylon,  what  I  have  said 
regarding  the  Neilgherries  will  hold  good  there^-excepting  that 
owing  to  Ceylon  being  several  degrees  of  latitude  lower,  tea  might  be 
found  to  grow 'well  up  to  over  COOO  feet. 

A^d, — Some  planters  think  aspect  an  all-important  consideration, 
and,  in  many  cases,  give  apparently  good  reasons  for  doing  so.  Thus 
one  side  of  a  hill  may  be  almost  denuded  of  vegetation,  and,  conse- 
quently, get  less  rainfall  than  the  other  side  which  is  more  abun- 
dantly wooded.  When  the  monsoon  is  very  heavy,  an  aspect  exposed 
to  all  its  violence  should  be  avoided  ;  though  in  some  cases  the  land 
may  be  sheltered  by  either  leaving  protecting  belts  of  the  forest  or 
growing  Australian  or  other  quick-growing  trees  for  this  purpose.  In 
Southern  India,  a  northern  aspect  is  considered  by  many  a  sine  qud 
fum^  on  account  of  the  sun's  southerly  declination  during  the  dry 
months  of  the  year ;  and  Mr.  Mclvor,  for  one,  lays  great  stress  upon 
this  point.  In  my  own  opinion,  aspect  is  a  question  of  slight  impor- 
tance in  warm,  sheltered,  and  moist  situations,  such  as  I  would  select 
for  opening  out  a  tea  estate.  I  have  now  tea  growing  here  on  all 
aspects,  and  have  noticed  nothing  that  warrants  my  judging  any  one 
of  these  better  than  another.  If  the  planter  has  a  warm,  moist, 
agreeable  climate,  a  site  well  sheltered  from  rough  winds,  a  good  lay 
of  land,  and  a  fair  soil,  he  need  not  care  much  about  aspect,  and  it  will 
be  his  own  fault  if  he  cannot  get  400  lbs.  of  made  tea  per  acre  when 
his  estate  is  in  full  bearing.  As  a  rule,  the  suitability  of  a  site  for  a 
plantation  may  very  generally  be  determined  from  the  nature  and 
appearance  of  the  vegetation  growing  on  it.  Heavy  forest  or  luxu- 
riant scrub  land  is  generally  well  watered.  Wherever  ferns  grow 
luxuriantly,  one  may  feel  certain  there  is  good  soil  and  abundance  of 
moisture. 

Sail. — On  this  point  there  have  been  diversities  of  opinion  :  some 
men  say  that  tea  will  grow  in  any  soil ;  others,  that  it  will  only  grow 
in  the  soil  of  the  richest  virgin  forests.  Both  parties  are  in  error. 
The  former  are  right  as  regards  the  growing ;  but  the  very  highest 
cultivation  will  be  needed  to  make  tea  pay,  if  grown  in  a  poor  soil. 
On  the  other  hand,  the  richest  soil  may,  if  in  too  cold  a  climate, 
or  in  an  unsheltered  situation,  turn  out  a  failure.  My  own  opinion 
is,  that  the  soil  should  at  any  rate  be  of  moderate  excellence,  the  other 
above-mentioned  qualifications  of  a  site  being  present.  The  improve- 
ment of  the  soil  lies  very  much  in  the  planter's  own  hands ;  whereas 
he  is  powerless  to  remedy  the  defects  of  climate,  rainfall,  &c.  The 
soil  most  suited  for  the  cultivation  of  the  tea  plant  is  a  light,  rich, 
friable  loam,  extending  to  a  depth  of  at  least  1^  or  2  feet,  with  a 
good  upper  surfiEUse  of  decayed  vegetable  mould  or  humus.  The 
latter  contains  in  itself  a  sufficient  supply  of  organic  matter  to 
last  for  the  first  five  years  of  an  estate's  existence.  In  all  cases, 
there  must  be  a  good  supply  of  organic  matter  in  the  soil,  and 
when  this  does  not  exist,  the  want  must  be  supplied  by  manuring. 
The  nature  of  the  soils  of  the  several  districts  varies  considerably. 
In  Eastern  Bengal  the  soils  contain  a  very  large  percentage  of  sand ; 
so  much  so,  in  fact,  that  were  it  not  for  the  abundant  i-ainfall,  the 
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plants  would  be  bnrnt  np  by  the  enn.  The  vegetable  or  organic 
matter  contained  in  these  soils  is  also  subject  to  a  good  deal  of 
▼ariation.  The  soils  of  the  Himalayas  are  much  richer  in  organic 
matter,  and  contain  stone  or  slate  to  a  greater  extent.  These  also,  as 
they  contain  a  certain  amount  of  clay,  £>rm  a  more  tenacious  soil,  less 
liable  to  wash  away,  but  apt  to  cake  in  dry  weather ;  and  wheneyer 
this  caking  extends  below  the  surface  of  the  soil,  the  roots  of  the 
plant  will  suffer.  Moderate  cohesion  at  the  surfSftce  is  desirable, 
as  by  this  means  an  abundant  supply  of  moisture  is  preserved  un- 
derneath. Perhaps,  as  far  as  soil  is  concerned,  some  of  the  Hima- 
layan soils  are  the  richest  of  all  the  tea  districts  of  India.  In 
Southern  India  the  soils  are,  in  suitable  localities,  richer  than  those 
of  Eastern  Bengal,  but  slightly  less  so  than  the  best  Himalayan 
soils.  The  sujSace  soil  is  a  fine  rich  loam,  sometimeB  more  than 
four  feet  deep,  varying  in  colour  from  a  yellowish  ochre  to  a  rich 
deep  chocolate.  In  some  cases  a  good  deal  of  stone  is  mixed  up 
with  the  soil,  but  on  this  point  I  shall  have  occasion  to  speak 
hereafter.  In  these  remarks  on  the  soils  of  the  various  districts, 
it  is  not  intended  to  assert  that  the  soils  all  over  the  districts  men- 
tioned are  of  this  nature,  but  onlv  those  lands  which  are  adapted 
for  tea  cultivation.  Before  entering  upon  the  subject  of  soils  to 
be  avoided,  a  few  remarks  will  be  necessary  regajrding  subsoils. 
I  consider  the  latter  entitled  to  quite  as  much  consideration  as  the 
surface  soils.  The  best  subsoil  for  tea  is  a  reddish  and  slightly 
ferruginous  clayey  gravel.  The  tap-roots  are  able  to  penetrate  this 
to  any  depth,  in  search  of  moisture.  The  presence  of  stone  in  a  sub- 
soil is  not  injurious,  unless  it  is  present  in  the  form  of  slabs  or 
large  boulders.  In  this  latter  case  the  tap-root  is  unable  to  clear 
the  obstacle,  and  the  plant  dies.  In  Bengal  a  subsoil  composed  of 
sand  with  a  slight  admixture  of  clay  is  a  very  good  one.  The  clay 
retains  moisture,  while  the  sand  causes  filtration,  and  does  not 
allow  any  water  to  stagnate  round  the  roots  of  the  plants,  in  which 
case  they  would  soon  rot.  Clay  by  itself  is  too  stiff  and  retentive, 
while  sand,  on  the  other  hand,  is  too  porous,  and  renders  it  necessary 
for  the  roots  to  penetrate  to  a  very  great  depth  before  they  can 
reach  moisture.  The  chief  points  therefore  that  are  required  in  a 
subsoil  are:  1.  That  it  shoidd  retain  a  sufficient  supply  of  flowing 
moisture  for  the  support  of  the  roots  of  the  plant ;  2.  That  the 
moisture  so  retained  should  never  stagnate ;  3.  It  should  be  so  free 
that  the  tap-root  can  penetrate  it  easily ;  4.  That  it  should  contain  no 
injurious  quantity  of  mineral  oxides.  It  is  a  generally  received 
opinion  that  all  tea  soils  should  be  slightly  ferruginous,  that  is,  that 
they  should  possess  to  a  certain  extent  that  reddish  appearance  which 
always  betrays  the  presence  of  iron  in  a  soiL  If  this  is  not  apparent 
on  the  surface,  it  should,  I  think,  at  any  rate,  be  perceptible  in  the 
subsoil.  There  is  one  peculiarity  common  to  the  soils  of  all  the 
tea  districts,  which  is  the  very  slight  percentage  of  lime  contained 
in  them.  The  percentage  of  lime  is  by  far  highest  in  the  Chitta- 
gong  soils.  This  peculiarity  does  not  exist  in  India  only,  but 
extends  to  the  soil  of  the  tea  districts  in  China  also.  The  exist- 
ence of  lime  in  a  soil  does  not  seem  so  necessary  to  the  tea  plant 
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as  it  is  to  most  otber  forms  of  vegetation.  Now  to  consider  the 
question  of  stony  soils.  Many  are  of  opinion  that  the  presence  of 
stone  in  a  soil  is  noi  desirable ;  but  past  experience,  both  of  soils 
that  were  very  stony,  and  of  soils  almost  free  from  stone,  has  led  me 
to  think  differently.  Light  soils,  free  from  stone,  are  certainly 
more  easy  to  work,  but  then  they  are  more  liable  to  wash.  In  clayey 
soils,  stones  assist  filtration.  Stone,  unless  present  in  large  masses, 
is,  in  my  opinion,  no  disadvantage  to  soil.  Moreover,  granitic  gneiss, 
felspar,  quartz,  &c.,  when  undergoing  decomposition  under  the  mecha- 
nical influence  of  sun  and  rain,  supply  a  valuable  inorganic  manure. 
Under  every  stone  there  is  a  constant  and  never-failing  supply  of 
moisture ;  stones  absorb  heat  during  the  day  and  give  it  out  at  night, 
thus  rendering  the  temperature  in  their  immediate  neighbourhood 
more  equable.  They  prevent  wash,  and  retain  large  quantities  of 
rich  soil  in  their  crevices,  which  latter  would  otherwise  be  lost.  It  is 
only  when  the  tap-roots  strike  upon  a  large  stone  that  any  injury 
results.  If  a  soil  is  too  sandy,  an  admixture  of  clay  and  cattle  manure 
will  remedy  the  defect.  This  may  frequently  be  effected  by  turning 
up  a  portion  of  the  subsoil.  If  too  clayey,  burning  and  subsequently 
mixing  wood  ashes  with  the  soil  will  be  a  good  remedy.  If  deficient 
in  humus,  organic  manures  must  be  applied.  There  are  certain  soils 
especially  to  be  avoided  by  the  planter.  These  are — 1.  Peaty  soils ; 
2.  Strong  heavy  clays ;  3.  Soils  composed  almost  entirely  of  sand ; 
4.  Sour  grass  lands. 

Labour. — There  are  two  classes  of  labour  generally  employed  on 
tea  estates,  viz.  local  and  imported.  If  a  sufficient  supply  of  labour 
can  be  obtained,  a  great  saving  will  be  effected  to  the  planter  during 
the  first  five  years ;  and  whenever  he  can  he  should  keep  this  point  in 
view.  Such  labour  is,  as  a  rule,  cheaper ;  there  is  no  expense  in 
procuring  it,  no  necessity  for  bringing  grain  for  the  men,  while  the 
expense  of  hospitals  and  lines,  medical  attendance,  <&c.,  is  saved. 
This  labour  is,  however,  apt  to  become  very  independent ;  and  there- 
fore it  is  always  as  well  to  have  a  certain  staff  of  imported  men  to  fall 
back  upon  in  case  of  strikes,  &c. 

Communication, — ^Boadmaking  is  an  expensive  business,  and  ought 
to  be  kept  within  bounds ;  water  communication  is  by  far  the  best  and 
cheapest,  but  not  often  procurable.  When  this  cannot  be  obtained, 
you  must  select  land  within  moderate  distance  of  a  Government  road. 
If  the  tea  has  to  be  carried  any  distance  by  men  or  carts,  carriage 
will  form  a  very  heavy  item  in  your  estate  expenditure ;  as  it  will  also 
in  the  case  of  tools,  supplies,  &c.,  that  have  to  come  from  a  distance. 
The  value  of  a  property,  therefore,  is  much  enhanced  by  its  bordering 
on  a  navigable  river,  or  having  a  good  road  near  at  hand. 

On  the  Laying-out  of  a  Tea  Estate. — Considerable  judgment  is 
required  in  the  selection  of  that  part  of  a  property  which  is  to  be 
opened  out.  The  great  point  is  to  combine,  as  far  as  you  possibly 
can,  the  essential  qualifications  of  good  soil  and  a  good  lay  of  land, 
bearing  in  mind  at  the  same  time  that  compactness  of  form,  and 
free  communication  to  all-  parts  of  the  property,  will  in  after- 
times  greatly  fiu^ilitate  the  working  of  the  estate.  The  first  thing 
to  be  done  by  the  purchaser  is  to  make  himself  thoroughly  acquainted 
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with  the  tract  of  land  he  has  pnrehased,  both  as  regards  the  lay  of  the 
land,  the  nature  of  the  soil  and  subsoil,  the  number  of  springs, 
streams,  &c. ;  and  what  timber  valuable  for  building,  making  houses, 
and  for  fiiel,  there  is  on  it.  He  should  also,  preyious  to  opening  out, 
inspect  any  other  estates  that  there  may  be  in  his  neighbourhood ;  and 
by  carefully  noticing  the  results  on  these,  may  save  himself  from 
falling  into  serious  errors  when  he  commences  his  own  work.  It  is 
well  worth  his  while  to  collect  samples  of  soil  from  the  yarious  parts 
of  his  estate,  and  when  dry  to  have  them  analysed,  or  else  examine 
them  carefully  to  ascertain,  as  fiir  as  he  can,  their  general  nature. 
He  may  compare  these  samples  with  the  soils  in  Sie  Neilgherry 
Gardens,  and  should  note  the  general  characteristics  of  those  in 
which  the  tea  plant  thrives  best  He  will  also  be  able,  in  these  trips, 
to  decide  pretty  accurately  the  future  sites  for  his  f^tory,  buildings, 
and  nurseries. 

The  best  lands  are  found,  as  a  rule,  on  the  lower  slopes  of  hill- 
sides, and  in  sheltered  ravines.  The  higher  up  he  goes,  the  poorer 
will  he  find  his  soil.  The  reason  of  this  is,  tiiat  every  year  large 
quantities  of  surface  soil  and  disintegrated  rock  are  annually  washed 
down  from  the  higher  lands,  and  the  lower  slopes  are  thus  covered 
with  a  thick  and  rich  alluvial  deposit.  In  Ceylon  there  are  some 
striking  exceptions  to  this  rule :  land  close  to  the  foot  of  mountains, 
and  even  in  some  cases  on  the  tops  of  very  high  hills,  being  richer 
than  that  farther  down  the  course  of  streams. 

He  will  examine  the  springs  and  streams,  and  ascertain  whether 
they  can  bo  rendered  available  for  factory  purposes,  or  in  cases  of 
extreme  drought,  for  irrigation.  A  careful  study  of  all  the  varieties 
of  timber  growing  on  an  estate,  and  the  means  of  detecting  that 
which  is  of  value,  is  very  necessary.  There  may  be  abundance  of  wood 
suited  for  fuel  and  making  charcoal,  &c.,  but  seldom  is  there  any 
surplus  of  woods  that  are  suited  for  building  pm*po6es,  making 
houses,  cabinet  work,  <&c.  When  he  has  decided  on  the  tract  of  land 
which  he  will  open  out,  his  next  business  will  be  to  clear  it — that  is, 
to  fell  all  the  trees  and  low  jimgle,  so  as  to  allow  them  to  dry  all 
through  the  hot  season,  previous  to  being  burnt  Felling,  then,  is  the 
first  consideration.  Whenever  I  can,  I  prefer  to  do  this  work  by 
contract.  From  past  experience,  I  am  convinced  the  manager,  if  he 
knows  how  to  fix  the  rates,  will  get  his  work  done  cheaper  and  better 
on  this  system.  Opinions  differ  as  to  how  this  work  should  be  done. 
Some  cut  and  bum  the  undergrowth,  merely  ringing  the  large  trees ; 
others  cut  all  down  together.  A  few  trees  of  a  comparatively  harm- 
less nature  may  be  left  here  and  there,  as  a  relief  to  the  eye  :  the 
injury  resulting  from  their  presence  will  be  very  slight.  In  addition 
to  these,  all  those  trees  whose  timber  is  valuable  should  be  rung  and 
left  standing.  The  timber  thus  left  will  be  less  injured  by  the  after- 
burning than  it  would  be  if  felled.  The  operation  of  ringing  consists 
of  cutting  away  the  bark,  and  a  small  slice  of  the  alburnum  all  round 
the  tree  for  a  space  of  from  one  to  two  feet.  When  this  has  been 
done,  the  sap  cannot  ascend,  and  the  tree  dies  rapidly.  When  the 
land  is  planted,  the  yoimg  tea  plants  will  suffer  very  little  from  the 
falling  of  the  trees.    As  soon  as  the  trees  that  are  to  be  left  for  oma- 
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ment  have  been  marked,  and  the  timber  trees  rung,  the  remaining 
forest  in  jungle  may  bo  cut  down  immediately.  The  best  time  for 
doing  this  is  just  at  the  close  of  the  north-east  monsoon,  as  there  are 
then  four  or  five  months  in  succession  of  fine  weather  to  dry  the  wood 
previous  to  its  being  burnt.  Many  chips  from  trees  are  decidedly  inju- 
rious to  the  tea  plant,  and  in  most  cases  shading  the  seedling,  are 
unnecessary,  if  the  transplanting  has  been  effected  at  the  proper 
season  and  with  due  care.  The  best  method  of  felling  is  to  begin  from 
the  bottom,  cutting  down  clear  all  the  scrub,  and  cutting  the  large 
trees  three-quarters  of  the  way  through.  This  plan  is  continued  to 
the  very  top  of  the  piece  to'  be  felled.  Here  some  ancient  patriarch 
of  the  forest  is  selected  and  cut  through,  and  as  he  totters  and  falls 
downward,  he  carries  the  rest  of  the  forest  with  him  at  one  sweep.  To 
fell  each  tree  separately  would  entail  much  greater  expense.  In 
clearing  land,  always,  when  practicable,  leave  a  belt  of  forest  from  25 
to  50  yards  wide,  on  all  sides,  so  as  to  shelter  the  interior  from  severe 
winds.  Never  denude  your  hill-tops ;  by  so  doing  you  diminish  your 
rainfall.  Leave  a  belt  of  forest  all  along  the  course  of  springs  and 
streams ;  otherwise  they  may  dry  up  partially,  if  not  wholly,  during 
the  dry  season ;  also  leave  a  fair  proportion  of  trees  of  vigorous 
growth  (especially  when  procurable.  Cinchona  8ucciruhra\  round  your 
building  sites,  not  only  for  the  sake  of  shade,  but  also  tor  the  reason 
that  though  they  absorb  noxious  gases,  they  exhale  pure  oxygen. 

We  now  come  to  the  question  of  burning  the  jungle  so  felled.  As 
I  have  said  before,  on  strong  clayey  retentive  soils,  burning  is  of 
unquestionable  advantage;  but  as  to  burning  under  other  circum- 
stances opinions  differ.  On  light  rich  soils,  abounding  in  humus,  a 
heavy  bum  does,  in  my  opinion,  more  harm  than  good,  both  by  drying 
up  the  surface  and  thus  rendering  it  less  retentive  of  moisture,  and  by 
setting  free  all  the  volatile  gases  contained  in  the  organic  portions  of 
the  soil.  It  is  better,  therefore,  in  these  cases,  to  cut  off,  pile,  and 
leave  only  the  tops  of  the  felled  trees,  together  with  all  the  small 
undergrowth.  The  ashes  of  these  will  supply  no  small  amount  of 
potash  and  other  inorganic  manures.  The  long  trunks  may  be  cut 
into  convenient  lengths,  and  rolled  down  into  the  nullahs,  or,  what 
is  better  still,  where  stone  is  scarce,  ranged  in  lines  horizontally 
along  the  hill-sides,  to  form  terraces,  and  thus  intercept  excessive 
wash.  This  system  is  undoubtedly  a  more  expensive  one,  but  past 
experience  convinces  me  that  it  will  amply  repay  the  cost  in  the 
end.  The  timber  trees  that  have  been  left  standing  will  have  suffered 
little  internal  damage  from  this  slight  burning.  The  only  advantage 
derived  from  a  heavy  bum  is,  that  all  forms  of  insect  life  in  the  soil 
will  be  destroyed,  as  also  many  germs  of  weeds. 

For  burning  juDgle,  a  fine  day  with  a  light  favourable  breeze  should 
be  selected,  and  the  jungle  should  be  set  fire  to  from  the  very  bottom 
of  the  block,  a  series  of  fires  being  kindled  along  the  whole  length. 
The  remnants  of  the  first  burn  may  be  collected,  piled,  and  burned  a 
second  time.  As  soon  as  all  the  head  branches  have  been  burnt,  the 
surface  roots  should  be  dug  out  and  similarly  treated.  The  larger 
stumps  must  be  left  to  rot;  their  removal  would  entail  too  great 
expense.    For  some  districts  it  may  be  thought  advisable  to  destroy, 
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as  far  as  possible,  all  dead  wood,  as,  during  the  process  of  decay,  it 
fumishos  food  for  myriads  of  white  ants,  which,  in  the  opinion  of 
some  planters,  attack  the  tree  as  soon  as  the  supply  of  dead  wood  has 
failed  them.  In  Southern  India,  at  all  events,  I  have  never  seen  a 
healthy  tea  plant  attacked  by  white  ants,  and  I  doubt  much,  if  they 
do  not,  attacking  a  diseased  and  unhealthy  plant,  do  the  planter  as 
much  good  as  harm. 

The  planter's  next  care  is  to  select  the  sites  for  his  bungalow, 
factory,  and  office,  in  one  group ;  the  writer's  house  in  a  second ;  and 
cooly  lines,  as  most  conyenient,  elsewhere.  For  the  factory  group,  I 
prefer  a  flat  of  two  or  three  acres  in  extent,  so  situated  that  a  water 
channel  can  run  through  it.  The  bungalow  and  &ctory  should  be 
built  close  to  one  another,  and  in  as  central  a  position  as  possible,  so 
that  the  manager  can,  during  the  season  of  manufacture,  be  in  and  out 
of  his  tea-house  at  the  shortest  notice.  The  chances  of  tea  being 
damaged  is  thereby  much  lessened.  The  writer's  and  servanta^ 
houses  should  also  be  near  the  main  group  of  buildings.  The  cooly 
lines  may  be  built  at  some  little  distance  from  the  bungalow,  and,  if 
possible,  out  of  sight  of  it.  If,  for  these  buildings,  a  natural  flat 
cannot  be  obtained,  artificial  means  must  be  resorted  to,  and  a  wide . 
terrace  cut  out  from  the  side  of  the  hill,  care  being  taken  to  cut 
a  deep  drain  at  the  back,  as  damp  is  to  the  native  one  of  the  most 
fertile  sources  of  disease.  On  some  large  estates  a  hospital  will  be 
required,  and  where  needed  no  effort  should  be  spared  to  render  it 
as  comfortable  and  effective  as  possible.  It  now  remains  to  connect 
the  factory  group  of  buildings  with  the  main  source  of  communication, 
the  various  building  sites  with  one  another ;  and  to  make  all  parts 
of  the  estate  accessible  by  roads  of  easy  gradient. 

It  is  often  necessary  to  establish  means  of  communication  beyond 
the  limits  of  the  estate,  that  is,  to  the  nearest  Government  road,  or 
navigable  river.  If  possessed  of  very  strong  powers  of  persuasion, 
the  planter  may  induce  our  Indian  Government  to  contribute  to  the 
expense  of  making  these  roads ;  but  as  a  rule  he  may  expect  but  little 
help  from  that  quarter.  At  the  same  time  I  think  unnecessary 
expenditure  on  roads  a  mistake ;  I  believe  that,  both  on  the  score  of 
economy  and  the  efficient  working  of  the  estate,  there  ought  to  be  good 
communication  throughout  its  whole  extent.  The  first  road  to  be  con- 
sidered is  that  from  the  factory  to  the  easiest  source  of  supplies.  This 
road  should  be  made  at  least  8  feet  wide  the  first  year,  all  revet- 
ments and  bridges  being  made  full  15  feet,  and  the  gradient  should 
not  be  less  than  1  in  17.  By  adopting  this  course,  the  road  can 
ultimately  be  made  available  for  cart  traffic  at  a  trifling  cost. 

The  general  design  of  the  estate  is  now  complete.  It  only  remains 
to  get  it  ready  for  subsequent  planting  operations.  The  main  drains 
are  the  next  consideration.  These  are  intended  to  carry  off  all  the 
volume  of  water  which  cannot  be  absorbed  by  the  soil.  The  existence 
of  these  on  an  estate  are  of  the  greatest  importance,  and  I  do  not  think 
that  the  majority  of  planters  see  sufficiently  the  necessity  that  there 
is  for  them.  The  heavier  the  volume  of  water  that  runs  down  the 
hill-side,  and  the  steeper  the  gradient  at  which  it  flows,  the  more  soil  it 
will  wash  away  in  its  course,  and  if  an  efficient  system  of  drainage  is 
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not  kept  up,  in  two  or  three  years  the  whole  of  the  surface  soil  will 
be  washed  away,  leaving  nothing  but  the  inorganic  matters  contained 
in  the  subsoil,  from  which  the  plants  can  obtam  a  subsistence.  Many 
planters  who  are  most  careful  in  the  selection  of  their  soil,  are  equally 
careless  with  regard  to  its  preservation.  They  forgot  that  it  is  the 
capital  from  which  all  their  profits  are  to  be  derived,  and  that  if  lost 
it  can  never  be  replaced.  Manuring  will  be  but  of  little  avail,  as  the 
manure  will  be  washed  away  precisely  in  the  same  manner  as  the  soil 
has  been.  Heavy  falls  of  rain  may  occur  at  any  time,  and  by  the 
want  of  a  little  forethought  in  laying  out  his  estate,  the  planter  may 
be  subjected  to  heavy  loss.  These  drains  should  be  laid  out  horizon- 
tally, or  rather  at  a  slight  gradient,  say  1  in  50  or  1  in  60,  at 
regular  intervals  from  top  to  bottom  of  the  estate.  The  distuice 
between  them  must  be  regulated  by  the  lay  of  the  land,  and  the 
average  amount  of  the  annual  rainfall ;  vertical  escape  channels  may 
be  constructed  wherever  the  ground  admits  of  its  being  done.  The 
object  in  the  easy  gradient  of  the  horizontal  channels  is  that  the  flow 
of  water  in  these  drains  may  be  very  gentle,  and  that  any  soil  which 
may  wash  from  above  will  settle  in  the  drain,  and  can  afterwards  be 
replaced  round  the  roots  of  the  plants  hy  manual  labour.  These 
diuins  should  be  traced  by  the  quadrant,  and  pegged  out,  as  is  usually 
done  in  the  case  of  roads.  Water  channels  are  required  for  the 
building  sites  and  nurseries.  The  gradient  of  these  may  be  a 
trifle  (harper,  say  1  in  80  to  1  in  40.  They  need  not,  except 
where  water-power  is  required,  exceed  18  inches  in  width,  and 
the  same  in  depth.  The  greater  portion  of  these  works  should  be 
done  before  the  planting  season  commences ;  by  this  means  all  hands 
will  be  available  for  ^e  preparation  of  the  soil  when  the  proper 
season  arrives ;  all  buildings  required  for  the  first  year  must  iJso 
be  completed  before  the  end  of  the  hot  weather,  let  them  be  of  what- 
ever description  they  may. 

Straits  Settlements, — Experiments  were  made  in  1871  by  the  pro- 
prietors of  the  Alma  estate  to  introduce  the  tea  plant.  They  have 
now  some  twenty-five  acres  in  bearing,  and  the  manager,  who  has 
had  large  experience  in  Assam  and  other  tea-producing  countries, 
considers  that  the  trees  have  grown  as  well  as  could  be  desired,  whilst 
the  strength  and  flavour  of  tiie  leaf  are  excellent ;  but  he  adds  that 
its  success  as  a  profitable  enterprise  depends  greatly  on  an  abundant 
supply  of  Indian  labour. 

Java. — In  1826  some  tea  seeds  sent  from  Decima,  in  Japan,  by  Dr. 
Von  Seiboldt,  were  planted  in  the  Botanic  Gardens  of  Buitenzong.  The 
plants  having  succeeded,  the  idea  was  entertained  of  commencing  tea 
culture  upon  a  large  scale.  The  first  plantation,  of  about  800  trees, 
was  formed  in  1827,  and  some  specimens  of  tea  from  the  first  trees 
grown  in  the  island  were  shown  at  an  industrial  exhibition  held  in 
1828.  A  second  plantation  was  formed  at  Garoet,  in  the  regency  of 
Preanger,  the  first  being  in  the  regency  of  Buitenzong.  So  successful 
was  the  progress  made,  that  in  1833  the  number  of  trees  in  the 
regency  of  E^wang  was  returned  at  more  than  500,000.  In  Java, 
the  best  tea,  with  coffee,  is  grown  at  a  height  of  3000  to  4000  feet 
above  the  level  of  Uie  sea.    It  is  on  the  slopes  of  the  mountains  iq 


iho  residencies  of  Preanger,  Bagelin,  and  Buijoemtiis  tluit  the  finest 
plantations  of  tea  are  found.  The  leaves  are  gathered  after  the 
second  or  third  year.  Up  to  1842  tea  was  coltiTi^ed  in  Jara  ezolu- 
sively  on  Grovemment  aoooimt»  under  the  superintendence  of  its 
officials.    There  were  then  18,500,000  tea  trees. 

The  number  of  labourers  required  for  the  culture  and  preparation 
of  the  tea  was  so  large,  the  supervision  so  difficult,  and  the  result  so 
nnsatisfjActory,  that  the  Government  resolved  to  relinquish  some  of  its 
plantations  to  private  individuals,  undertaking  to  buy  the  tea  of  them 
at  a  fixed  price.  This  resulted  in  an  extension  and  improvement  of 
the  cultivation,  but  the  purchasing  price  was  found  too  onerous  for 
the  Government,  and  the  contracts  were  annulled  after  seven  years' 
triaL  The  consequence  of  this  was  that  the  cultivation  of  tea  was 
abandoned  in  all  but  the  regencies  of  Preanger  and  Bagelin,  and  the 
districts  of  Buitenzong  and  Erawang.  It  was  found  that  private 
individuals  were  able,  when  left  to  themselves,  to  grow  on  mote 
favourable  terms  than  the  Gk>vemment,  for  while  the  former  obtained 
2  lbs.  of  tea  from  seven  or  eight  trees,  the  latter  only  obtained  2  lbs. 
from  thirty-three  trees.  In  1860,  therefore,  the  Government  gave  up 
its  last  plantation  in  the  regency  of  Bagelin.  Now  that  it  is  left  to 
its  own  energy  without  Grovemment  control  or  aid,  it  succeeds  better. 

In  1854  the  island  had  14,807,768  tea  plants,  from  which 
1,547,458  lbs.  of  tea  were  delivered  to  commerce.  Nothing  can 
be  more  attractive  than  these  tea  plantations,  each  containing  from 
70,000  to  100,000  trees,  and  giving  occupation  to  from  twenty-five 
to  thirty  families  of  native  labourers.  The  seeds  are  sown  in 
nurseries,  from  which  the  young  plants  are  planted  out  in  line  at 
a  distance  of  about  four  feet  from  each  other.  The  tree  is  not  allowed 
to  exceed  one  and  a  half  to  two  feet  in  height.  The  gathering  of  the 
leaves  takes  place  in  the  rainy  season  at  the  age  of  two  years.  Both 
black  and  green  tea  are  made.  That  known  as  Pekoe  is  made  from 
the  leaves  gathered  at  the  top  of  the  plant  and  the  extremities  of  the 
branches.  It  takes  the  leaves  from  eight  trees  to  make  two  pounds 
of  tea. 

A  tea  planter  in  Java  writes : 

'*  I  find  tea  pays  better  than  coffee :  in  two  years  crops  come  in. 
My  tea  seed  I  get  from  Bengal,  hybrid  Assam.  I  commenced  planting 
tea  two  years  ago ;  all  the  land  drained,  lined,  manured  with  ashes  and 
bufiGdo  manure,  holes  3^  feet  deep  3^  feet  wide.  The  tea  roots  pene- 
trate very  deep  into  the  soil.  One  man  makes  five  to  seven  holes  a 
day ;  each  hole  cost  five  cents,  5  by  5  feet ;  so  all  the  land  is  worked 
at  once,  and  no  bother  afterwards.  I  have  about  70  acres  planted ; 
seed  Bengal  hybrid.  I  am  now  going  to  try  the  indigenous  Bengal, 
which  is  hardier.  Elevation,  say  700  or  800  feet,  but  much  moisture. 
Plenty  of  women  to  collect  the  crops ;  pluck  leaves  every  thirty-five 
days,  higher  up  in  the  hills  forty-two  days.  I  have  now  thirty  chests 
each  time ;  before  June  shall  have  fifty  chests  each  crop.  My  neigh- 
bours plant  2^  by  2^ ;  I  don't  approve  of  this.  They  make  small  holes, 
say  100  to  120  by  a  man  in  a  day.  I  say,  if  you  do  a  thing,  if  it  is 
worth  doing,  do  it  welL  I  look  after  everything  myself,  so  have 
plenty  of  work  and  no  mistake.     I  avoid  slopes ;  use  level  land. 
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The  former  one  cannot  cultivate  properly;  the  latter  is  very 
doubtful." 

Mr.  Jaoobeon,  a  former  inspector  of  tea  culture  in  Java,  published 
many  years  ago  a  work  in  three  volumes,  on  the  mode  of  cultivating 
tea,  the  choice  of  grounds,  and  the  best  processes  for  the  preparation 
and  manipulation  of  the  leaf. 

At  first  the  culture  of  tea,  like  that  of  coffee,  was  not  successful  in 
Java.  But  by  choosing  suitable  land,  and  calling  in  the  aid  of  the 
Ohinese  for  the  cultivation  and  manufacture,  it  has  prospered.  And 
for  the  last  nine  years  the  cultivation  has  been  free,  and  is  no  longer 
a  State  monopoly. 

It  is  now  cultivated  in  the  thirteen  residencies ;  but  the  principal 
establishment,  where  the  final  preparation  is  carried  on,  is  in  the 
neighbourhood  of  Batavia. 

In  1868  the  exports  were  1,235,000  kilos.  In  1870, 105,863  piculs 
(14,079,779  lbs.). 

The  cultivation  of  tea  continues  to  increase,  and  about  3,104,000 
Amsterdam  pounds  (or  kilos.)  were  exported  in  1872. 

Java  teas  are  attracting  considerable  attention  in  Europe  and 
America,  and  the  impetus  thus  given  to  the  trade  will  no  doubt 
before  long  lead  to  an  increase  in  the  present  growing  area. 

There  were  in  the  Preanger  Begency  in  1874  twelve  plantations, 
with  2991  buildings,  and  Sie  produce  was  1,134,366  ^os.  The 
number  of  trees  planted  was  21,987,282. 

The  production  in  the  residencies  of  Batavia  (omitting  Buitenzong), 
Cheribim,  and  Bagelin,  was  in 

Ellofl. 

1872 224,696 

1873 792,000 

1874 260,000 

In  Japan  tea  is  cultivated  from  Eausiou  to  Niphon,  up  to  the 
89^  of  N.  lat.,  but  the  zone  found  most  favourable  is  from  the  30^ 
to  the  35°,  especially  in  the  regions  on  the  coasts  of  the  interior  sea. 
The  total  annual  production  is  only  estimated  at  20,000,000  lbs.,  but 
the  shipments  reach  occasionally  upwards  of  17,000,000.  The  bulk 
of  this  goes  to  the  United  States,  chiefly  to  California.  In  1868  the 
quantity  exported  was  11,598,734  lbs.    In  1869  : 

LlM. 

To  United  States       8,287,907 

„  England         1,111,392 

9,899,299 

The  following  have  been  the  exports  in  the  last  five  years  from 
Eanagawa,  the  export  year  dating  fiK)m  the  1st  of  May  in  one  year  to 
the  end  of  March  in  the  following  year : 


Lbs. 

1870 9,116,083 

1871 12,282,178 

1872 12,697,300 


Lbs. 

1878 11,958,583 

1874 11,900,161 

1875 15,919,665 

I  2 
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In  1874  the  exports  from  the  port  of  Yokohama  were  17,016,816  lbs., 
and  from  Hiogo  7,091,165  Ibe.  A  considerable  stimalas  has  within 
the  last  three  years  been  given*  to  the  coltiyation  of  the  tea  plant, 
with  a  most  profitable  result  to  the  growers.  The  area  of  tea  planta* 
tions  is  rapidly  increasing,  and  the  yonng  shrubs  planted  are  now 
coming  into  fall  bearing. 

The  production  of  teas  for  export  is  steadily  increasing  in  Japan, 
and  it  is  probable  that  the  tea  of  that  country,  which  is  pure,  delicate, 
and  wholesome,  will  maintain  its  hold  upon  the  tastes  of  those  who 
have  learned  to  like  it. 

Australia. — Baron  Mueller  considers  that  the  extensiye  fern-tree 
gullies  of  Victoria  would  be  exceedingly  suitable  for  this  culture. 

<'  The  tea  shrub  was  raised  in  the  Botanic  Chosen  at  Melbourne  in 
some  quantity  as  far  back  as  1859,  and  was  since  that  time,  with  the 
sanction  of  successive  Ministries,  rather  largely  distributed  to  those 
of  our  colonists  who  wished  to  experiment  on  it ;  many  plants  were, 
amongst  others,  also  sent  to  the  Industrial  S<?hool  Depdt  at  Sunbury. 
In  early  age  the  plant  is,  however,  somewhat  tender,  and  apt  to 
succTunb  to  dryness,  yet  not  only  still  at  the  Botanic  Gkirden,  but  also 
in  many  other  of  our  main  public  plantations  as  well  as  in  private 
gardens,  there  must  be  now  ample  means  to  obtain  seeds  for  further 
dissemination  or  test.  The  growth  of  the  plant  alone  for  seed  would 
prove  for  some  years  remunerative.  Already  in  1862  I  brought  the 
first  sample  of  Australian  tea  prepared  from  bushes  grown  by  myself, 
before  the  London  International  Exhibition  of  that  year.  Subsequently 
other  samples  from  a  laboratory  constructed  by  me  for  work  of  this 
kind,  and  until  the  last  two  years  under  my  control,  were  exhibited 
at  the  various  great  international  gatherings  of  industrial  products, 
and  one  of  these  specimen  lots  may  likewise  be  seen  in  the  Melbourne 
Technologic  Museum. 

''  A  damp  warm  climate,  with  rains  to  the  extent  of  70  or  even  100 
inches,  well  spread  over  the  year,  and  copious  in  the  spring,  is  above 
all  adapted  for  tea  culture ;  with  a  view  to  the  amplest  return,  tea 
bushes  should  never  be  shrivelled  up  by  hot  winds,  or  oppressed 
by  lasting  frosts.  Bich  forest  land  in  its  virgin  state  is  preferable  to 
any  other.  Wide  valleys  with  gentle  slopes  or  undulations,  or  slightly 
elevated  level  lands  with  natund  drainage,  are  far  more  eligible  than 
steep  hill-sides,  because  the  working  of  such  lands  is  less  expensive, 
while  the  risk  of  any  denudation  of  the  roots  by  washing  away  of  earth 
on  declivities  is  avoided.  Light  loams  of  a  reddish  or  yellowish  colour, 
crumbling  throughout,  of  several  feet  depth,  with  a  surface  stratum  of 
decomposed  forest  foliage,  is  insisted  on  as  the  most  desirable  for  the 
largest  and  most  lasting  yields ;  nevertheless,  in  many  other  soils  the 
tea  bush  will  thrive." 

Baron  Mueller  further  observes : 

"  I  believe  that  products  would  be  obtained  in  our  ranges,  superior 
in  flavour  and  strength,  especially  to  the  commoner  sorts  in  general 
use ;  hence  our  competition  with  China  and  Japan  (which  countries 
have  singularly  long  enjoyed  the  monopoly  in  tiiis  trade)  should  be 
particularly  in  the  more  precious  sorts  of  tea.  The  presence  of  so 
Lurge  a  number  of  the  Ohinese  people  in  Australia  seems  to  indicate 
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much  facility  for  taming  their  home  experiencefl  in  this  industry  here 
to  aooonnt.  Probably  neither  in  China  nor  in  India  can  land  for  form- 
ing new  tea  gardens  be  obtained  at  such  small  cash  outlay  as  in  this 
and  the  other  Australian  colonies.  The  annual  mean  temperature  of 
Melbourne  (about  58°  Fahr.)  is  slightly  higher  than  that  of  the  Dar- 
jeeling  and  Neilgherries  tea  districts  (56°  Fahr.),  but  at  Assam  it  is 
74%  and  so  at  Cachar  in  the  principal  tea  regions.  Though  we  poe^ 
sess  in  Victoria  warmer  tracts  of  country  (even  so  &r  souUi  as  Port* 
land,  the  mean  being  61^  Fahr.)  than  that  about  the  metropolis,  yet 
we  cannot 'expect  to  realise  tea  harvests  equally  heavy  as  those  for 
which  Assam  is  already  so  famed ;  but,  like  every  other  crop,  this  one 
cannot  be  grown  in  various  parts  of  the  world  imder  conditions  alike 
excellent,  and  wo  must  content  ourselves  with  lesser  results.  The 
rainfall  at  Melbourne  averaged  for  some  years  26  inches,  but  rose  in 
1872  to  82  inches.  At  the  eastern  boundary  of  Gippdand  it  waSi 
however,  recorded  in  1871  at  54  inches.  At  Schnapper  Point  it  was» 
in  1872,  43  inches ;  in  1874,  39  inches.  At  Daylesford,  |1872,  42 
inches;  1874,  40  inches.  At  Gape  Ot^y,  1874,  42  inches.  At 
Hastings,  1874,  45  inches.  At  Warrandyte,  1872,  48  inches ;  1874, 
41  inches.  At  Berwick,  1872,  51  inches ;  1874,  42  inches.  In  our 
fern-tree  gullies  it  would  in  all  likelihood,  as  a  rule,  be  much  more. 
Want  of  moisture  cannot  militate  therefore  against  the  success  of  tea* 
growing  in  our  forest  glades,  although  in  Asscun  the  rainfeJl  fluctuates 
between  70  and  95  inches.  At  Darjeeling  it  is  still  heavier — about 
129  inches ;  but  the  enormous  precipitation  of  moisture  at  the  latter 
place  is  acknowledged  to  bo  adverse  to  the  best  development  of  tea 
there.  It  is  quite  possible  that  here  in  our  colony  every  geologic 
formation  and  every  climatic  tract,  though  otherwise  not  unfSavourablo 
to  this  culture,  will  not  yield  products  of  equal  value  in  flavour  and 
taste,  even  if  the  most  careful  methods  were  adopted,  to  secure  a 
proper  curing  of  the  leaves." 

There  can  be  no  doubt  that  both  tea  and  cofifee  can  be  cultivated 
with  complete  success  in 

Qtteetuland, — Tea  grows  luxuriantly  on  the  coast,  but  the  plant,  in 
order  to  develop  the  full  flavour  of  the  leaf,  seems  to  require  the 
hibernation,  or  rest  for  a  period,  that  cannot  be  had  in  a  climate 
where  the  warmth  and  stimulus  to  growth  are  constant.  The  cultiva* 
tion  and  subsequent  manufacture  connected  with  the  tea  and  coffee 
plants  require,  at  certain  seasons,  a  considerable  supply  of  light 
labour. 

Jafnaica. — ^In  1868  a  case  of  tea  plants  was  sent  out  from  Eew  to 
Jamaica,  and  placed  under  the  care  of  Mr.  Thompson,  the  island 
botanist  at  St  Andrew.  The  idea  has  been  formed  on  good  scientific 
authority  that  the  soil  and  climate  are  so  well  adapted  that  the  tea 
plant  will  flourish  there. 

Brazil. — In  1810  a  number  of  tea  plants  were  introduced  into 
Brazil,  with  a  colony  of  Chinese  to  superintend  their  culture.  The 
plantation  was  found  near  Bio  Janeiro,  and  occupied  several  acres. 
It  did  not,  however,  answer  the  expectations  formed  of  it ;  the  shrubs 
became  stunted,  cankered,  and  moss-grown,  and  the  Ohinese  finally 
abandoned  thenu 
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A  report  by  M.  OniUamin  wm  presented  about  a  quarter  of  a 
century  ago  to  the  French  Minister  of  Agricnltore  and  Commerce  on 
the  culture  and  preparation  of  tea  in  Brazil.  It  entered  very 
minutely  into  the  incidents  of  temperature  and  oultiration,  and  di»- 
cloeed  the  important  fact  that  the  tea  plant  grows  luxuriantly  with 
the  coffee  and  other  yaluable  plants  d  the  equatorial  regions,  and 
even  on  low-lying  lands  on  a  level  with  the  sea,  and  exposed  to  the 
full  rays  of  a  burning  sun. 

In  Brazil,  the  culture  of  tea  has  been  extended  in  the  provinoes 
of  San  Paulo,  Minas,  Parana,  and  Bio  Janeiro.  Eight  years  ago 
Brazil  produced  about  800,000  lbs.  of  tea  annually,  and  the  quan* 
tity  has  since  augmented;  but  it  will  never  send  much  into  com^ 
merce,  as  it  has  not  labour  to  spare  from  coffee  culture,  and  Yerba 
mat6  tea  is  preferred  for  local  consumption.  The  Brazilian  tea 
resembles,  it  is  said,  in  flavour,  the  tea  of  Japan,  and  possesses  a  fine 
aroma. 

North  America,  —  The  American  Commissioners  of  Agriculture 
reported  some  four  years  a^  that  tea  culture  was  just  becoming  a 
feature  of  importance  in  the  Western  and  Southern  States,  and  that  in 
a  few  years  enough  tea  would  be  grown  in  those  sections  to  meet  the 
home  consumption.  The  Department  had  sent  out  to  various  parts  of 
the  country  over  60,000  plants,  nearly  all  of  which  have  lived,  and  is 
now  distributing  seeds  from  plants  raised  in  South  Carolina. 

The  following  instructions  have  been  issued  for  guidance  in  North 
America  :  —  The  adaptation  of  various  sections  to  the  growth  of 
the  plant  has  been  abundantly  demonstrated,  and  plants  from  seed 
grown  in  the  Southern  States  have,  from  time  to  time,  been  raised  by 
the  Department  of  Agriculture  for  distribution.  So  far  back  as  1848 
the  late  Dr.  Junius  Smith  abundantly  proved  that  the  mountains  of 
South  Carolina  would  produce  and  mature  tea,  although  it  was  there 
subjected  to  severe  freezing,  and  heavy  falls  of  snow.  It  was  grown 
in  Florida  and  Georgia,  and  even  farther  north.  Even  in  the  grounds 
of  the  Department  at  Washington  the  plant  has  passed  through  a 
very  severe  winter  without  having  been  absolutely  killed. 

In  the  present  state  of  the  labour  market  the  Americans  cannot  be 
expected  to  proceed  on  the  plan  of  the  British  in  the  East  Indies  and 
establish  large  plantations.  It  would  not  pay  to  do  so;  but  the 
intelligence  of  the  farmers  of  the  country,  and  the  improved  agricul- 
tural machinery  in  use,  will  render  completely  easy  there  what  proved 
an  insuperable  difficulty  in  India,  viz.  the  growing  of  tea  for  family 
use.  The  apathy  of  the  Hindoo  races,  their  dislike  of  anything  new, 
and  the  fact  that  tea  is  not  their  popular  beverage,  militated  against 
the  production  of  tea  for  their  own  wants  in  anything  like  a  general 
system.  Isolated  points  occur  where  they  acquire  a  taste  for  tea, 
and  then  they  grow  and  manufacture  it  very  well,  but  they  cannot 
accustom  themselves  to  cultivate  it  with  any  care. 

Experiments  in  raising  the  tea  plant  have  been  tried  with  more  or 
less  success  in  Tennessee  and  South  Carolina,  but  it  has  been  reserved 
for  California  to  attempt  the  culture  on  a  large  scale.  A  German 
gentleman,  Herr  Schnell,  recently  brought  a  sm^  colony  of  Japanese 
to  the  State.    Schnell  had  been  a  resident  in  Japan  for  ten  years,  was 
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formerly  connected  with  the  Pmssian  Embassy,  and  was  later  in  the 
Japanese  service.  On  arrival,  he  purchased  a  "  ranch  "  (farm)  of  600 
acres,  near  Placeryille,  El  Dorado  county.  He  brought  with  him 
6,000,000  tea  seeds,  and  immediately  planted  out  a  number  of  them ; 
only  a  moderate  quantity  have  thriven. 

The  tea  shrub  in  California  is  an  evergreen,  from  4  to  6  feet 
high,  with  a  straight  stem  and  irregular  branches,  the  former  of  a 
bright  grey  colour,  while  the  latter  is  chestnut,  the  wood  being  hard 
with  a  peculiar  odour.  The  leaves  closely  resemble  those  of  the  wild 
rose,  the  colour  being  bright  green,  but  deepening  with  the  advance 
of  the  season.  The  blossoms,  at  first  of  a  rose  colour,  assume,  when 
full  blown,  the  colour  of  a  tea  rose ;  when  the  flowers  fade  away,  they 
leave  a  small  fruit  which  contains  the  seeds,  which  are  planted  in 
rows  from  4  to  6  inches  deep.  The  proper  time  for  planting  is 
stated  to  be  in  November  or  December,  the  sprout  appearing  in  about 
a  month.  Within  six  months  the  plant  reaches  a  height  of  14  inches, 
when  the  leaves  are  stripped  off  and  placed  under  manipulation.  The 
trees  are  annually  trimmed  down  to  a  height  of  3  feet,  and  it  is 
believed  they  produce  a  good  yield  for  upwards  of  thirty  years.  The 
only  question  as  to  the  success  of  tea  in  California  is  that  of  labour. 

The  following  instructions  have  been  issued  for  guidance  in  North 
America. 

Soils, — Almost  any  good,  free  soil,  upon  which  water  does  not 
stagnate,  will  grow  the  plant.  A  good  garden  soil  will  produce  tea 
in  perfection,  but  it  will  be  best  to  describe  a  tea  soil  as  a  sandy, 
chocolate-coloured  loam,  containing  an  abundance  of  humus  or  decay- 
ing vegetable  matter  in  a  fit  state  for  absorption  by  the  roots. 

Propagation  by  Seeds  and  Cuttings, — The  first  thing  for  the  experi- 
mental grower  is  to  understand  the  best  manner  of  raising  his  plants. 
This  is  simple,  the  only  precaution  necessary  being  to  use  fresh  seed. 
If  tea  seed  is  kept  for  any  length  of  time  out  of  the  ground  it  turns 
rancid,  as  the  chestnut  and  many  other  oily  seeds  are  apt  to  do.  Bipe 
seed  is  known  by  its  dark  chestnut  colour.  As  soon  as  procured  it 
should  be  laid  upon  a  hard  surface  and  covered  with  2  or  3  inches  of 
rotten  leaves,  decayed  hops,  or  almost  any  convenient  vegetable 
material.  In  this  position  the  seed  will  germinate,  and  when  the 
sprouts  are  2  or  3  inches  high  the  young  seedlings  may  be  trans- 
ferred to  beds  much  in  the  same  manner  as  market  gardeners  prick 
out  celery  plants.  The  plants  can  be  set  in  nursery  beds  at  8  or 
4  inches  apart,  according  to  the  time  they  may  possibly  remain.  If 
they  are  ''  pricked  out  **  into  beds  in  the  spring,  to  be  finally  planted 
out  in  the  fall,  or  in  the  fall  to  be  planted  in  the  spring,  8  inches 
will  be  ample ;  much  will  depend  upon  the  time  when  tiie  seed  is 
received ;  if,  however,  the  plants  are  likely  to  remain  in  the  nursery 
beds  for  more  than  six  months,  it  will  be  best  to  allow  4  inches 
between  plant  and  plant.  An  easier  method  is  simply  to  plant  the 
seed  in  die  beds  in  drills  from  1  to  2  inches  deep  and  4  inches 
apart,  in  a  half  shady  position ;  but  vacancies  from  bad  seed  cannot 
well  be  avoided  by  this  plan.  By  germinating  the  seed  a  full 
nursery  is  obtained  with  very  little  extra  labour.  The  seed  may 
also  be  planted  in  hills,  as  gardeners  plant  melons,  the  hills  being 
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5  feet  apart  But  here  they  mnsl  be  weeded  all  iihe  time,  and,  as  an 
acre  of  ground  would  have  to  be  gone  over  for  some  1742  plants, 
much  extra  labour  will  be  entailed  by  this  method  of  planting  the 
seed  where  it  is  to  remain.  Better  to  treat  it  as  cabbage,  nurse  in 
beds,  and  afterward  plant  out.  It  may  be  useful  to  suggest  here  that 
it  would  bo  well  for  the  nurserymen  to  turn  their  attention  to  the 
raising  of  tea  plants  for  sale  in  the  localities  where  they  are 
known  to  thrive. 

The  only  attention  a  bed  of  young  tea  plants  requires  is  the 
routine  work  of  weeding,  occasional  watering  in  dry  weather,  and 
possibly  light  shading  with  branches  of  trees  in  leaf,  cut  into 
lengths  of  about  a  foot,  and  stuck  among  the  plants  until  they 
become  established.  If  the  pricking  or  transplanting  out  is  done  in 
cloudy,  showery  weather,  this  labour  may  be  saved.  The  propagation 
of  tea  by  cuttings  is  a  tedious  and  often  very  unsatisfSeM^tory  process. 
The  writer  has  put  down  many  hundreds  of  thousands  of  cuttings 
with  the  view  of  perpetuating  superior  varieties.  The  returns  of 
rooted  plants  varied  with  the  season  from  10  to  75  per  cent.  This 
method  of  propagation  is  expensive,  tiresome,  and  unsatisfactory.  A 
much  better  plan  will  be  to  secure  a  good  pure  lot  of  plants,  and  keep 
them  separate  as  much  as  possible.  I  would  suggest  the  propriety  of 
the  Department  of  Agricidture,  and  others  who  have  the  distribution 
of  plants  in  their  hands,  sending  one  '*  strain  "  of  plants  alone  to  given 
localities  as  much  as  possible:  the  Assam  kinds  to  hot  and  moist 
localities,  and  the  Chinese  type  to  drier  and  more  elevated  situations. 
The  system  of  selection  which  has  been  practised  with  such  success 
in  the  case  of  com,  tomatoes,  and  other  plants,  should  be  carefully 
attended  to  in  the  propagation  of  tea. 

The  Preparation  of  the  Soil  for  tea  should  be  precisely  the  same  as 
the  preparation  for  any  other  farm  crop.  Secure  the  best  possible 
tilth,  manure  well,  preferably  with  vegetable  manure.  A  crop  of  any 
cheap  seeded  legume  ploughed  in  would  be  excellent ;  but  any  available 
manure  in  which  straw  is  incorporated  would  answer.  Plough  deep  and 
well ;  even  subsoil,  where  the  experiment  is  intended  to  be  thorough, 
and  the  land  will  bear  it.  Harrow  and  cross  harrow.  Mark  out  the 
land  5  feet  by  5  in  straight  lines,  as  for  com,  and  it  is  ready  to 
receive  the  tea  plants,  which  plant  at  the  intersections  of  the  scoring. 
Or,  if  it  be  determined  to  grow  the  tea  with  some  other  crop — for 
instance,  onions,  turnips,  tomatoes,  melons,  cucumbers,  pea-nuts,  low- 
growing  pease,  celery,  or  almost  any  crop  which  will  not  shade  the 
plants — then  the  latter  may  be  planted  either  as  subdividing  hedges 
at  any  distance  apart  to  suit  the  taste,  or  they  may  be  planted  within 
the  fences.  This  plan  is  very  extensively  practiced  by  the  Chinese, 
and  is  a  great  economy  of  labour,  since  then  the  tea  needs  scarcely 
any  special  cultivation  other  than  that  given  to  well-kept  hedges 
generally.  The  plants  may  be  almost  any  distance  apart  in  the  rows, 
between  1  foot  and  4  feet.  The  hedges  may  be  clipped,  but  a  flat  top 
is  the  most  productive  form  as  regards  yield  of  leaf.  I  am  supposing 
that  from  one  hundred  to  Ave  hundred  or  more  plants  are  to  be  planted 
for  fiunily  use.    When  fully  started  the  plantation  of  tea  merely  re- 
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qtUFOs  to  be  kept  moderately  well  weeded,  and  in  no  case  must  weeds 
be  allowed  to  overtop  and  shade  the  tea ;  it  is  a  crop  requiring  the 
full  sun. 

Planting, — No  especial  directions  are  necessary  further  than  to  say 
that  the  plants  must,  if  possible,  be  planted  in  the  spring,  in  showery 
weather,  and  not  too  deep;  anyone  who  can  plant  a  garden  with 
success  can  manage  a  tea  plant.  A  little  shade  may  be  useful  if  hot, 
dry,  sunny  weather  ensues ;  a  few  small  boughs,  stuck  around  the 
plants,  are  all  that  is  needed  to  prevent  intense  evaporation  from  the 
soil  and  plants.  I  may  mention  that  in  deep  soils  the  tea  plant  has  a 
tendency  to  form  a  long,  bare  tap-root,  somewhat  resembling  a  root  of 
salsify  or  carrot.  The  directions  given  as  to  germinating  ^e  seed  on 
a  hard  bottom  were  intended  to  obviate  this  tendency  to  form  a  long 
tap-root,  and  start  the  plant  in  the  way  it  should  go,  forming  fibrous 
roots;  but  if  perchance  a  long  tap-root  is  formed  in  spite  of  all 
precautions,  then,  in  transplanting,  it  must  be  got  out  as  entire  as 
possible,  and  more  care  will  be  necessary  until  the  plant  has  com* 
menced  to  make  new  roots  and  growth  in  its  new  position.  The 
kind  of  culture  required  while  the  tea  plants  are  reaching  utilisable 
condition  may  be  almost  entirely  performed  by  horse  labour,  if  the 
tea  is  grown  in  with  other  crops. 

I  am  not  urging  the  formation  of  extensive  plantations  as  yet,  and, 
consequently,  I  cannot  pretend  to  regard  the  setting  out  and  tending 
of  an  ornamental  hedge  as  anything  but  very  pleasant  pastime  for 
the  intelligent  farmer  in  his  leisure  hours.  The  base  of  the  plants 
should  be  kept  free  of  weeds,  and  when  6  inches  of  growth  is  made, 
the  extremities  ef  the  shoots  and  the  terminal  bud  and  three  leaves 
below  should  be  pinched  out ;  if  this  pinching  is  done  in  the  growing 
season  the  operator  will  not  only  be  bringing  his  tea  bush  into  a 
spreading  shape  by  the  process,  but  will  also  be  taking  off  the  very 
article  which  goes  to  make  the  bulk  of  the  teas  of  commerce.  This 
pinching  of  the  6-inch  shoots  should  continue  until  the  plants  reach 
their  third  year,  when  a  sufficient  quantity  of  leaves  will  be  obtaiQed 
for  manufacturing  purposes. 

Picking  of  the  Crop. — When  the  shrubs  are  about  three  years  old 
there  will  be  a  sufficient  quantity  of  leaves  obtainable  to  warrant  a 
muster  of  the  women  and  children  of  the  farm,  each  of  whom  should 
be  instructed  to  nip  off  the  young  and  tender  growth  with  the  finger 
and  thumb,  at  the  point.  The  three  leaves  and  terminal  bud,  together 
with  the  tender  stalk,  make  the  very  finest  class  of  Souchong 
teas,  often  ranking,  if  well  made,  as  Pekoe  Souchong,  and  worth  at 
least  5  dollars  per  pound.  If  a  coarser  tea  is  desired,  the  young 
growth  may  be  nipped  out  at  the  point.  Some  may  question  the  pro- 
priety of  picking  the  stalk,  but  it  is  as  tender  as  the  leaves,  and  is 
invariably  used  except  in  Caper  and  Gunpowder  teas.  The  leaves 
may  be  gathered  in  the  apron  or  anything  else ;  there  is  no  more 
mystery  about  the  matter  than  there  is  about  gathering  pease,  or  any 
otiier  crop,  it  being  only  necessary  to  select  the  young  growth,  for  the 
coarse  leaves  are  not  worth  gathering ;  they  will  not  make  good  tea. 

Having  briefly  treated  of  the  pidong  process,  I  will  give  a  variety 
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of  methods  by  which  tea  is  made.  It  takes  on  an  ayerage  4  lbs.  of  raw 
leaf  to  make  1  lb.  of  tea. 

Process  No.  1. — 1.  Picking  the  leaf;  2.  Spreading  two  inches  thick 
on  mats,  &c. ;  8.  Tossing  in  the  hands  (as  hay) ;  4.  Tossing  on  flat 
trays ;  5.  Examine  for  bruised  red  spots ;  6.  Place  thin  on  mats,  &o. ; 

7.  Cover  with  cloth  until  fragrant ;  8.  Boasting'on  pan ;  9.  Boiling 
under  the  hands  ;  10.  Drying  over  charcoal. 

Process  No,  2. — 1.  Picking  the  leaf;    2.  Spreading  out  thinly; 

8.  Tossing  in  the  hands;    4.  Boasting;   6.  Boiling;    6.  Boasting; 

7.  Boiling ;  8.  Boasting ;  9.  Boiling ;  10.  Partial  dicing  oyer  fire ; 
11.  Exposure  to  the  air;  12.  Picking  out  coarse  leaf;  13.  Final 
drying;  14.  Packing. 

.  Process  No,  8. — First  day  and  night:  1.  Picking  the  leaf; 
2.  Spreading  out  thinly.  Second  day  and  night :  8.  Exposure  to  air 
and  tossing ;  4.  Boasting  at  ISO""  to  200°  Fahr. ;  5.  Boiling  out 
juices ;  6.  Boasting  on  pan  at  160° ;  7.  BoUiHg  out  more  moisture ; 

8.  Spreading  out  thinly.  Third  day  and  night :  9.  Partial  drying  in 
sun  or  otherwise;  10.  Picking  out  stalks,  &c. ;  11.  Final  drying. 
Fourth  day,  if  convenient :  12.  Sifting  out  dust,  &o, ;  18.  Packing. 

Process  No,  4. — First  day  and  night:  1.  Picking  the  leaf; 
2.  Spreading  out  thinly.  Second  day  and  night :  8.  Exposure  to  sun, 
turning  over,  tossing,  and  picking  out  of  coarse  leaves ;  4.  Panning, 
at  180^  to  200° ;  5.  Boiling  out  juices ;  6.  Fermentation  in  heaps ; 
7.  Spreading  thinly.      Third   day   and   night:    8.  Partial   drying; 

9.  Picking  out  stalks ;  10.  Final  dryiug.  Fourth  day,  if  convenient : 
11.  Sifting;  12.  Packiug. 

Process  No,  6. — 1.  Picking  the  leaves ;  2.  Wither  in  sun  two 
hours ;  8.  Cool  in  shade  one  half  hour ;  4.  Toss  and  clap  in  hands 
ten  minutes ;  5.  Cool  one  half  hour ;  6.  Toss  ten  minutes ;  7.  Cool 
one   half  hour  ;    8.  Toss  ten  minutes  ;   9.  Boasting  or  panning  ; 

10.  Boiling;  11.  Boasting;  12.  Boiling;  13.  Final  drying;  14. 
Packing. 

Process  No,  6. — 1.  Picking  the  leaf;  2.  Boasting;  8.  Boiling; 
4.  Exposure  to  the  air ;  6.  Final  drying  on  the  pan ;  6.  Picking  out 
coarse  leaf ;  7.  Sifting ;  8.  Packing. 

The  foregoing  methods  have  all  been  practised  by  the  writer,  and 
they  will  all  produce  first-class  tea  in  certain  conditions  of  the 
weather.  No  two  days'  work  can  be  precisely  alike  as  to  the  time  the 
various  operations  require,  any  more  than  the  operations  of  the  hay- 
field  occupy  precisely  the  same  time  from  year  to  year,  but  this  is  not 
important.  The  great  thing  to  understand  at  the  outset  is  the  prin- 
ciple of  tea  manipulation,  and,  this  once  mastered,  the  practice  may 
be  modified  to  suit  everyone's  circmnstances. 

The  difference  between  black  and  green  teas  is  entirely  due  to 
manufacture.  Black  tea  is  subjected  to  the  oxidizing  influence  of  the 
atmosphere,  often  for  a  considerable  time;  great  chemical  changes 
ensuing.  The  tannin,  volatile  oils,  extractive  matter,  and  sometimes 
the  theine  are  very  much  toned  down. 

Green  teas  undergo  great  changes  also  from  the  raw  state,  but  the 
preservative  qualities  of  moderate  degrees  of  heat  are  brought  to  bear 
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upon  the  leayes  before  they  have  been  acted  upon  by  the  atmosphere, 
and  the  aboye  chemical  constituents,  together  with  the  colouring 
matter,  are  better  preserved  than  in  black  teas.  Black  teas  are 
bruised,  beaten,  and  tossed  before  drying ;  green  teas  are  not.  Black 
teas  are  like  a  well-bruised  apple,  laid  over  for  a  day  or  two  and  then 
dried  in  an  oven.  Green  teas  are  like  a  soand  one,  dried  in  like 
manner.  These  are  the  chief  differences;  but  to  msike  the  matter 
more  plain  it  will,  perhaps,  be  best  to  briefly  state  the  method  of 
procedure  and  the  utensils  required. 

Tea  for  family  use,  either  black  or  green,  may  be  made  if  the 
fiumer  or  other  operator  can  muster  a  cooking  stove,  or  even  a  fire  on 
the  floor,  and  a  brick  or  two,  over  which  to  set  an  iron  or  a  block-tin 
pan,  measuring  2  feet  4  inches  in  diameter  and  7  inches  deep  ;  this 
18,  perhaps,  the  most  convenient  size,  but  a  smaller  will  answer 
perfectly  well  as  long  as  the  hemispherical  form  is  maintained.  This 
is  the  roasting  pan,  and  in  it  the  raw  leaves  are  heated  so  as  to  cause 
them  to  exude  their  moisture.  The  pores  of  the  leaves  open  with  a 
series  of  miniature  explosions,  causing  a  sharp  crackling  sound ;  this 
is  a  tolerable  test  of  the  heat ;  that  is,  the  leaves  should  crackle,  but 
unfortunately  they  will  do  so  when  the  pan  is  red  hot,  and  liable  to 
bum  out  all  the  goodness  from  the  leaf. 

Whatever  heating  medium  may  be  employed,  whether  sun,  or  fire, 
or  their  combinations,  the  leaves  should  be  perfectly  soft  and  pliable 
before  they  can  be  rolled  without  breakage.  They  should  be  moist 
enough  to  stick  together.  When  in  this  state  the  leaves  are  thrown 
on  a  table  on  which  a  bamboo  or  rattan  mat  is  nailed.  The  Indian 
matting  used  for  covering  floors  will  answer,  or  the  table  may  be 
shallowly  grooved.  A  board  to  be  worked  by  the  hands  may  be 
grooved  in  the  opposite  direction,  the  whole  arrangement  being  some- 
what like  a  pill-making  machine  on  a  large  scale.  Or  a  machine  ^f 
which  there  are  several)  may  be  used,  where  the  operations  are  suffi- 
ciently extensive  to  warrant  its  use. 

BoUing, — This  process  has  probably  attracted  more  attention  than 
any  other  part  of  the  manufacture.  The  object  is  really  to  extract 
and  press  out  the  bitter  juices  (probably  tannic  acid,  &c.),  and  it 
accidentally  happens  that  the  leaf  receives  the  various  twists  seen  in 
commercial  teas.  The  Chinese  manage  this  rolling  almost  entirely 
with  the  hands  and  feet.  A  ball  of  leaves  is  taken  in  the  hands  and 
rolled  backward  and  forward,  on  the  table,  the  pressure  used  being 
considerable ;  the  leaves  should  become  quite  saponaceous,  and  when 
a  quantity  of  juice  is  pressed  out,  and  the  leaves  twisted,  they  may 
be  pronounced  properly  rolled.  It  is  a  good  plan  to  shake  them 
out  thinly  after  rolling,  that  the  action  of  the  air  may  evaporate  the 
juices ;  and,  in  the  case  of  black  tea,  oxidize  the  leaf.  Some  opera- 
tors allow  the  leaves  to  stand  in  balls  for  a  time,  others  warm  them 
on  the  pan  again ;  some  place  them  in  the  sun,  others  in  the  shade ; 
some  place  them  in  heaps  to  ferment,  both  before  and  after  rolling. 
In  short,  the  various  methods  by  which  good  tea  may  be  made  are 
simply  ipnumerable,  but  the  principles  of  desiccation  and  manipulation 
muirt  not  be  violated.    What  those  principles  are  must  in  nearly  every 
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case  be  determined  by  practioe ;  for  beyond  iihe  recapitulation  of  the 
process  as  given,  little  more  is  known.  I  bave  frequently  proposed 
the  analysis  of  the  leaves  of  tea  in  their  raw  state  to  the  Cfovemment 
chemists  in  India,  but  I  believe  it  has  not  yet  been  undertaken ;  con- 
sequently the  effect  of  exposure,  heat,  and  pressure  upon  th^  leaves 
can  only  be  conjectured.  It  would  probably  aid  the  inquiry  very 
materially  if  a  good  manipulator  could  co-operate  with  a  t»irelul 
analytical  chemist,  who,  for  the  sake  of  science,  would  be  willing  to 
investigate  the  various  changes  produced  by  manu&cture. 

The  business  of  the  &rmer,  after  rolling  and  expressing  his  tea  in 
various  ways,  suited  to  his  fancy  or  convenience,  will  be  finally  to  dry 
it  over  charcoal  fires  or  on  the  iron  pan.  The  latter  will  invariably 
prodace  a  tea  of  stronger  quality,  partaking  more  or  lees  of  the  cha- 
racteristics of  a  green  tea,  even  though  black  in  colour.  When  the 
tea  is  thoroughly  dry  it  may  be  packed  in  wooden  or  in  tin  boxes, 
always  taking  care  they  are  perfectly  dry  and  air-tight. 

YEEBA  MATlfe,  OB  PAEAGUAT  TEA. 

Terba  mate  is  a  product  which,  although  it  does  not  enter  into 
European  commerce,  deserves  notice  from  its  extensive  consumption 
in  many  of  the  South  American  States.  In  the  former  edition  of  the 
work  full  details  wore  given  of  the  mode  of  collecting  and  preparing 
the  leaves,  &c.,  and  it  is  therefore  only  necessary  now  to  give  a  more 
abridged  description.  The  yerba  mat^  is  obtained  from  some  species 
of  holly,  which  have  been  well  described  by  Mr.  J.  Miers  in  a  paper 
on  the  history  of  the  mat6  plant,  in  the  '  Transactions  of  the  Linuean 
Society.'  *  He  shows  that  besides  the  Hex  Paraguartensis,  St.  Hil., 
there  are  several  other  species  and  varieties  employed.  Dr.  H. 
Dcmessey  also  published  a  good  account  of  it  in  his  '  History,  Phy- 
sical, Economic,  and  Political,  of  Paraguay,'  two  vols.,  Hachette,  Paris, 
1865.  The  portion  relating  to  mat^  or  Paraguay  tea  was  also  pub- 
lished as  a  separate  treatise,  with  illustrations,  during  the  Paris 
Exhibition,  1867,  by  Bouchard-Huzard.  Eobertson,  in  his  '  Letters 
on  Paraguay,'  London,  1839,  vol.  ii.  p.  184,  gives  some  interesting 
details,  but  it  is  unnecessary  to  go  back  to  former  years,  I  prefer  to 
give  the  present  aspect  of  the  trade. 

In  their  wild  state  the  trees  are  about  the  size  of  orange  trees. 
The  trunk  is  about  2  to  3  feet  in  circumference,  and  has  a 
smooth  whitish  bark,  and  the  boughs,  which  resemble  those  of  the 
laurel,  are  leafy  and  tufted.  The  leaves  are  evergreen,  and  when 
full  grown  are  about  4  inches  long,  thick,  glossy,  and  crenate  at  the 
edges,  of  a  dark-green  colour  above,  and  paler  imdemeath.  The  flowers 
are  small  and  white,  growing  in  clusters.  The  berries  are  red,  very 
smooth,  and  similar  to  the  Christmas  holly.  The  loaves  of  this  Hex 
yield  the  same  bitter  principle,  theine,  which  is  found  in  the  Chinese 
tea  plant.  Although  the  former  may  not  afford  so  much  of  the  agree- 
able narcotic  oil  as  the  latter,  in  consequence  of  the  careless  and 

*  Also  in  'Annals  and  Magazine  of  Natural  History,'  1861,  No.  xlvii.,  p.  389. 
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primitive  manner  in  which  they  are  collected  and  prepared  for  use, 
yet  they  produce  a  most  agreeable  and  refreshing  beverage,  which 
forms  the  staple  drink  of  the  South  American  i*epublics. 

As  far  back  as  the  seventeenth  century  the  yerba  mat6  was  com- 
monly drunk  throughout  the  state  of  Paraguay.  There  can  be  little 
doubt  but  that  the  aboriginal  Indians  taught  the  use  of  this  tea  to 
their  Spanish  conquerors,  and  the  early  Jesuit  missionaries  planted 
great  numbers  of  the  tree  before  their  expulsion,  since  which  time 
its  cultivation  has  been  neglected.  The  expeditions  to  collect  and 
prepare  it  start  from  Assuncion,  the  capital,  to  the  yerba  groves,  a 
distance  of  200  miles,  and  are  generally  composed  of  forty  to  fifty 
persons  mounted  on  mules,  having  with  them  other  mules  and 
bullocks.  On  reaching  a  locality  where  the  trees  are  abundant, 
wigwams  are  erected  and  the  taiacua  constructed.  This  consists 
of  clearing  a  small  space  of  ground,  the  soil  of  which  is  then  beaten 
down  with  heavy  mallets  until  it  becomes  quite  hard  and  level; 
at  the  four  comers  of  this  space  sticks  are  driven  into  the  ground, 
from  which  a  sort  of  net  made  from  strips  of  hide  is  stretched,  a 
fire  is  kindled  beneath,  and  the  leaves  on  the  boughs,  as  they  are 
brought  in  from  the  surrounding  forests,  are  scorched  by  being 
placed  on  the  net,  care  being  ta^en  that  no  ignition  takes  place. 
The  scorched  leaves  and  small  twigs  are  then  pulverized  into 
a  coarse  powder  by  means  of  a  rude  wooden  mill,  and  frequently 
stamped  with  blocks  into  dust,  after  which  process  they  are  ready  to 
be  weighed  and  put  up  into  packages  for  export.  Half  a  bullock's 
hide  in  a  green  state  is  used  to  form  a  kind  of  sack  to  hold  the  tea, 
being  first  sewn  up  at  the  sides.  The  tea  is  then  pressed  down  until 
it  is  quite  full,  the  mouth  is  sewn  up,  and  the  package,  which  usually 
weighs  from  200  lbs.  to  250  lbs.,  is  left  to  dry  and  tighten  in  the 
sun  for  a  few  days,  until  it  becomes  as  hard  and  impervious  as  a 
stone.  Such  a  mode  of  collection  and  preparation  is  indeed  primitive, 
and  the  twigs  impart  a  woody  flavour  to  the  tea,  otherwise  very 
agreeable. 

In  Paraguay  this  tree  combines,  as  it  were,  the  properties  of  culti- 
vated and  wild  plants.  Indigenous  to  the  country,  the  tree  forms 
entire  forests  called  "  Yerbales,"  in  the  central,  eastern,  and  northern 
regions  of  the  republic.  The  Jesuits  having  formed  vast  plantations 
of  it  round  their  residencies,  these  have  continued,  and  their  produce 
forms  in  what  are  still  called  the  Missiones,  the  principal  article  of 
commerce  at  the  present  day.  The  Government  monopoly  of  the  sale 
of  yerba,  and  a  heavy  duty  imposed  upon  its  export,  formed  at  one 
period  the  principal  source  of  revenue  in  Paraguay. 

There  appears  to  be  a  considerable  difference  in  the  quality  and 
estimation  of  the  mat^,  according  to  the  locality  from  which  it  is 
derived ;  whether  this  arises  from  the  difference  of  the  plant  or  mode 
of  preparation  does  not  appear. 

That  of  Paraguay  is  the  most  bitter  and  aromatic  of  all,  and  the 
most  esteemed;  it  yields  four  times  the  quantity  of  infusion  that 
the  mat6  of  the  Miadones  or  of  Paranagua  does.  Hence,  although 
dearer  in  price,  it  is  the  most  economio.    A  coarse  kind  is  made  in 
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Parana,  Brazil,  from  the  leaves  alone,  and  theae  being  impal?eri2ed, 
are  nsed  in  the  same  way  as  Chinese  tea. 

At  first  Europeans  do  not  like  mat6,  it  having  a  herhr  and  somewhat 
bitter  taste,  but  among  the  inhabitants  of  the  Sontii  American  States 
it  is  a  much  prized  article  of  Inxniy  and  necessity,  and  is  tiie  first 
thing  offered  by  them  to  their  visitors ;  indeed  their  tables  are  rarely 
seen  nnoccnpied  by  it ;  and  the  ^  gancho"  of  the  plains  will  travel  on 
horseback  for  weeks,  asking  no  biBtter  fare  than  dried  beef  washed 
down  by  copious  draughts  of  mat6.  The  demand  being  great  and 
increasing,  there  is  unfortunately  continually  going  on  a  rapid 
destruction  of  the  tree.  The  Jesuits  foreseeing  this,  started  large 
plantations  in  Paraguay,  and  at  their  branch  missions  in  the  provinces 
of  Parana  and  St.  Pedro  do  Bio  Orande,  some  of  which  still  exist  and 
furnish  the  best  tea  made ;  and  of  late  years  some  of  the  landowners, 
sensible  of  the  short-si^^ted  policy  pursued,  have  establiahed  many 
plantations  with  the  best  results^  as  the  quality  of  the  tea  improves 
with  the  cultivation  of  the  tree. 

It  is  difficult  to  get  at  any  consecutive  or  reliable  returns  for  the 
entire  traffic  in  this  commodity,  the  production  of  which  is  carried  on 
in  such  a  desultory  and  rude  manner,  and  extends  over  so  vast  an  area 
of  wild  country.  A  careful  consultation  of  the  official  returns  of  the 
several  republics  and  of  Brazil,  as  well  as  British  consular  reports, 
enables  me,  however,  to  make  an  approximate  estimate  of  the  trade  and 
consumption. 

Forty  thousand  arrobas  (or  10,000  cwts.)  were  imported  into  the 
Argentine  Eepublic  in  1870.  In  the  next  two  years  the  consumption 
was  as  follows  in  the  Argentine  Confederation  : 


Description. 


Paraguay  Yerba    .. 


Brazilian 


Total 


1871. 


lbs. 

260,000 
17,688,000 


17,948,000 


1872. 


lbs. 
3,356,000 
23,506,000 


26,862,000 


The  total  consumption  of  yerba  in  the  Argentine  Eepublic  in  1872 
thus  averaged  13  lbs.  per  head  of  the  population,  against  2  lbs.  of 
coflfee,  and  only  \  lb.  of  tea.  Altogether,  nearly  27,000,000  lbs. 
appear  to  have  been  consumed  in  the  repubUo  during  that  one  year. 
Surprising  as  this  amount  is  at  first  sight,  it  is  explained  by  the  fact 
that  yerba  constitutes  the  only  vegetable  nourishment  of  many  classes 
of  the  community.  In  the  rural  districts,  as  well  as  the  smaller  towns, 
this  herb  is  considered  a  regular  form  of  diet,  and  not,  like  tea  in 
England,  a  mere  accompaniment  of  the  breakfast  table.  The  method 
of  manufacture  is  to  mix  ordinary  sugar  with  the  decoction  of  yerba 
until  a  thick  syrup  is  produced,  when  it  is  ready  for  drinking.  Pro- 
bably the  nourishing  qualities  attributed  to  the  herb  by  the  natives  are 
derived  from  this  mixture  of  saccharine  matter.  As  might  have  been 
expected  from  the  prevalence  of  this  practice,  the  annual  consumption 
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of  sugar  in  the  Argentine  Bepnblio  is  enormons.  In  1872  no  less  than 
20,000,000  lbs.  of  coarse  sugar  were  imported.  Befined  descriptions 
amonnted  to  more  than  22,000,000  lbs.,  although  a  duty  of  25  per 
cent,  ad  valorem  had  to  be  paid.  Viewing  the  extreme  popularity  of 
yerba  in  South  America,  it  seems  strange  that  it  has  not  yet  been 
introduced  into  Europe,  as  an  addition  to  the  food  supply. 

In  1854  the  exports  from  Paraguay  were  85,676  arrobas ;  in  1860, 
174,288  arrobas.  In  time  of  peace  tibere  is  annually  exported  yerba 
mat^  to  the  value  of  about  200,000Z.,  chiefly  to  Buenos  Ayres.  The 
exports  in  the  three  years  end^g  1863  averaged  4,500,000  lbs.  per 
annum. 

In  1856  it  was  estimated  that  6000  persons  were  employed  in  pre- 
paring mate  in  the  Brazilian  missions.  It  is  for  the  most  part  sent  by 
oarts  to  Itaguy,  a  small  town  on  the  banks  of  the  Uruguay,  and  from 
there  goes  by  water  to  the  Biver  Plate.  In  the  year  ending  June 
1858,  2,650,000  lbs.  were  shipped  from  that  port.  At  Montevideo 
the  Braziliim  mate  is  preferred  to  that  from  Paraguay. 

About  400,000  arrobas  (100,000  cwts.^  are  produced  annually  in 
Parana,  where  it  is  indigenous ;  the  finer  idnd  is  exported  to  La  Plata, 
the  coarser  goes  to  Cluli.  In  1854  there  was  imported  into  Chili 
144,792  arrobas. 

The  official  value  in  Brazil  was  13«.  10(2.  per  cwt.  in  1853,  and 
29«.  Id.  per  cwt  in  1856 ;  in  1858  it  fetched  32«.  4d,  in  1863  it  fell 
to  21«.  lOd.  per  cwt.  The  exports  of  yerba  mate  to  foreign  countries 
from  Brazil  have  gone  on  increasing  from  181,365  arrobas  in  1841 
to  605,179  arrobas  in  1863. 

From  Porto  Alegre  83,840  arrobas  were  shipped  in  1862-63,  and 
from  Uruguay  27,445  arrobas;  there  used  to  be  as  much  shipped 
from  that  port  as  97,000  arrobas.  From  Paranagua  404,829  arrobas 
were  exported  in  1862-63.  Thus  the  shipments  from  these  three 
ports  in  the  year  ending  1863  amounted  to  129,028  cwts.  In  1865 
the  total  shipments  from  Brazil  to  the  neighbouring  States  exceeded 
250,000  cwts.  In  1872  the  quantity  was  somewhat  less,  200,000  cwt9., 
valued  at  251,000Z. 

The  following  show  the  exports  and  value  from  Brazil : 


Year 

Quantity. 

Value. 

lbs. 

£ 

1864 

19,553,329 

137,306 

1865 

15,402,899 

89,575 

1866 

22,781,625 

147,844 

1867 

23,370,334 

172,104 

1868 

28,852,460 

221,105 

Chili  is  said  to  take  now  about  40,000  arrobas,  and  Peru  100,000 
yearly. 

It  might  be  worth  while  to  attempt  the  introduction  and  acclima- 
tization of  so  useful  and  ornamental  a  tree  in  some  of  our  British 
oolonies,  such  as  Queensland  and  Natal,  where  the  climate  is  some- 
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what  similar  to  Paraguay.    Looking  at  the  use  of  its  leayes,  we  see 
no,  reason  why  it  should  not  be  enltivated  with  remnnerative  profits. 

Such  a  valuable  plant,  doubtless,  is  worth  the  attention  of  some 
colonial  planters,  and  with  a  careful  collection  of  leaves  only,  and  a 
better  method  of  drying  them,  the  tea  would  be  rendered  both  grateful 
and  palatable.  But  we  have  been  so  much  accustomed  to  tea  leaves 
being  curled  up  and  not  powdered  to  dust,  that  possibly  some  pre- 
judice might  exist  against  using  it  in  the  form  of  powder,  although 
the  infusion  is  thereby  very  readily  made* 
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The  luxuries  of  man  soon  become  his  necessities,  and  he  works 
with  intense  thought  and  labour  for  things  of  which  he  once  was 
wholly  ignorant  This  is  the  case  with  sugar.  No  longer  than  five 
hundred  years  ago  our  European  race  did  not  know  sugar  at  all.  A 
hundred  years  ago  it  was  a  great  luxury.  Now  it  is  sold  at  Bd,  or 
4d.  per  pound,  and  used  in  abundance  as  an  every-day  article,  by  the 
poorest  people.  The  sugar  of  commerce  is  an  artificial  article,  like 
our  distilled  liquors,  yet  fiie  saccharine  principle,  a  distinctive  element 
of  food,  is  found  in  almost  all  the  plants  we  use,  especially  the  most 
valuable.  It  is  met  with  in  the  stalk  of  the  maize,  and  molasses  has 
been  repeatedly  made  from  Indian  corn.  The  beetroot  contains  it  in 
large  quantity,  and  most  of  the  sugar  now  used  in  Franco  is  made 
from  the  beet,  its  culture  having  been  forced  by  the  Emperor  Napoleon 
by  means  of  high  import  duties.  Several  other  vegetables  contain  the 
saccharine  principle,  which  is  thus  diffused  through  the  vegetable 
world  as  an  essential  element  of  human  food.  When  we  treat  it, 
therefore,  as  a  necessity  of  life,  we  are  not  far  wrong ;  for,  in  one  form 
or  another,  we  must  consume  it.  The  fruits  contain  it,  and  the  very 
trees,  as  the  maple,  the  hickory,  and  the  palms.  We  are  thus 
invited  to  use  this  saccharine  element  with  all  our  food,  and  as  the 
concentrated  form  is  the  most  convenient  and  manageable,  we  make 
it  artificially. 

Though  the  manufacture  of  sugar  was  commenced  in  the  West 
Indies  early  in  the  sixteenth  century,  yet  its  use  in  domestic  economy 
did  not  become  general  in  Europe  or  America  before  the  beginning  of 
the  last  century.  In  the  year  1700  only  10,000  tons  were  used  in 
Great  Britain,  though  the  English  were  at  that  time  the  leading 
manufacturers  of  sugar.  The  consumption  of  sugar  in  the  British 
islands  in  the  year  1875  was  900,000  tons.  In  almost  every  country 
the  consumption  of  sugar  is  steadily  increasing. 

Production, — The  following  may  be  taken  as  a  rough  estimate  of  the 
production  of  sugar  over  the  globe  at  the  close  of  1876  : 

Tons. 

Cane  sugar 2,140,000 

Beetroot  sugar 1,320,000 

Date  „         150,000 

Maple        „         20,000 

Sorghum  „         20,000 
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Tho  appended  table  gives  the  official  value  of  the  sugar  exported 
from  the  principal  British  possessions  in  decennial  periods : 


1854. 

1864. 

1874. 

India       

Mauritius        

Natal       

Queensland 

Bahamas         

Honduras        

Jamaica 

Virgin  Isles 

St.  Kitts 

Nevis       

Antigua 

Montserrat      

Dominica        

8t.  Lucia         

St.  Vincent     

Barbados 

Grenada 

Tobago 

Trinidad 

British  Guiana      

£ 

948,582 

1,178,979 

2 

•  • 

•  • 

624,327 

836 

96,065 

26,538 

11,614 

52,288 

41,468 
116,500 
728,586 

90,516 

289,319 
726,768      1 

716,857 
2,126,511 

94,208 

28,064 

503*470 

388 

95,201 

13,577 

55,155 

9,542 

34,670 

95,700 

114,327 

554,488 

100,633 

55,645 

741,881 

1,329,713 

I 

281,743 
2,318,158 

159,078 

108,373 
12,641 
25,471 

482,779 

no,  564 

54,079 

71,753 

23,508 

56,727 

127,712 

12:S,752 

711,676 

58,921 

37,104 

673,973 

1,980,552 

Total 

5,092,390      1     6,670,029 

10,518,364 

The  West  Indian  production  (omitting  Cuba)  may  be  thus  divided 

Tons. 

British  Guiana         75,000 

Trinidad 50,000 

Barbndoe 40,000 

Jamaica      25,000 

St  Vincent        8,000 

St  Kitts 8,000 

Antigua      8,000 

St  Lucia 6,000 

Tobago       5,000 

Grenada     5,000 

Dominica 3,500 

Nevis  2,000 

Montserrat        1,500 

Surinam 11,000 

St  Croix 5,000 

Total 250,000 


Tlie  Sugar  Befiners'  Committee  recently  prepared  some  approximate 
statistics  for  the  Board  of  Trade  as  to  the  Sugar  Production  of  the 
world,  which  we  reproduce;  but  as  shipments  are  in  most  cases 
the  only  data  to  be  obtained,  it  must  be  recollected  that  the  figures 
given  are  far  from  representing  the  total  production.  This  is  espe- 
cially the  case  with  such  countries  as  China,  India,  Central  Amerioay 
Pern,  and  Egypt 


180  nMUB. 

OAirHUSAB  pBODuamat  in  1876,  in  ronnd  ntiinba!* : 

On)*      700,000 

FnrioBlM 80,000 

Britbh,Dntoli,UMlDuiIihWMtlDdlM..  290,000 

Jbt>       800,000 

Bisnl 170,000 

MftDilB; 180,000 

Ohiiu' ISO.OOO 

lUniitlni      100,000 

MwtinSqiKMidQiadilowM      100,000 

Loniibiu  (nana  expected)        75,000 

Pva       60,000 

EgTpt 40,000 

Ombml  AsMclM  wd  Httdeo 40,000 

Bennloa         80,000 

Britlih  India  udBtnils 80,000 

Honololn       10,000 


TOM 8,140,000 

Of  Qiia  Hie  fflwm'ffnatinn  may  be  Mnmiad  to  bo  «  faUmn : 

Hmondo 900,000 

CeDbifiigkl  (lit  ptodnoto) 600,000 

„           Sod      „         110,000 

GUyed 500,000 

Cononte        30,000 

Total 2,140,000 

The  foUawing  is  given  bs  tbe  Bbetboot  Suoab  Fboddotion  of 
1876-76,  by  the  Sugar  Rofiners'  Conunittee : 

Gemttn  Empire S46,G4G 

Fimnce    462,259 

Sottu  ud  Polwtd      245,000 

Anitria  uid  Hungarr 153,922 

BaUinin         79,796 

HolUnd  Mkd  other  nmnlrieH      30,000 

ToUl 1,317,623     ' 

The  nrions  kinds  made  are : 

Ton. 

Beflned '  ..     ..  70,000 

White  OTTstallited        ..      ..      200,000 

Fint  piodaot  browD 700,000 

After  prodoott      350,000 

Total 1,320,000 

BendiM  the  quantity  imported  into  the  markets  of  the  dvilised 
wcffld,  as  mneh  more,  it  is  estimated,  is  probably  oonsmned  locally 
in  the  prodncinK  ootmtries.  In  India  the  local  oousunptlon  was 
nnigh^  estimated  at  oTei  1,000,000  tons. 
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Consumption, — Tho  following  are  tho  latest  statisties  of  consumption 
in  the  various  countries,  deduced  for  tho  most  part  from  official  docu- 
ments, and  the  balance  of  imports  over  exports.  In  the  European 
beetroot  sugar-producing  States  it  is  not  always  possible  to  arrive 
at  correct  data  of  the  actual  consumption,  and  those  countries  with  a 
star  (*)  affixed  are  mere  rough  estimates,  being  for  the  most  part  pro- 
ducing countries  fur  which  there  are  no  reliable  returns  of  con- 
sumption : 


Europe  : 

United  Kingdom         

Holland  t      

Belgium        

Hamburg  (imports) 

Germany       

Denmark      

Sweden 

Norway         

Francet        

Austria  and  Hungary         

Switzerland  ..      

Portugal       

Spain  § 

Kussia  and  Poland  II 

Turkey 

Greece 

Italy      

America  : 

United  States       

British  America 

Brazil*  

Peru      

River  Plate  States       

Other  South  and  Central  American  States* 
West  India  Islands  (British  and  Foreign)* 
Northern  AND  Southern  Africa* 

Australia       

India,  China,  and  the  Eastern  and  Pacific^ 

Islands*      J 


Year. 


1875 
1874 
1874 
1873 
1874 
1873 
1873 
1873 
1874 
1874 
1873 
1874 
1873 
1874 
1874 
1871 
1873 


1873 
1875 
1874 
1874 
1874 
1874 
1874 
1874 
1874 


Aggregate  Cod- 
sumption. 


cwts. 

18,374,543 

800,000 

1,000,000 

1,223,733 

6,120,000 

533,831 

630,741 

193,086 

5,000,000 

3,400,000 

381,295 

300,000 

81,817 

4,000,000 

500,000 

86,800 

865,350 


13,040,500 

1,721,386 

642,857 

570,000 

1,000,000 

500,000 

1,000.000 

1,000,000 

1,713,142 

25,000,000 


Lh?.  per 
Head. 


62-8 

25-03 

23-19 

16-6 
33-3 
16-9 


12 
15 
15 


7 
5 
1 


15-9 
8-4 
•54 
6-4 
3-8 
(J'G 
3-6 


37-8 

51-4 

8-0 

5-61 

43-9 


85-9 


i  The  balance  of  importii  over  exports  of  foreign  Bugar  in  1873  was  44,510  cwts. 
The  balance  of  Imports  over  exports  of  foreign  and  colonial  sugar  in  1873  was  2,121,900  cwts, 
Spain  is  also  a  sugar-producing  ooaotry. 
Toe  balance  of  imporiB  over  exports  of  foreign  sugar  was  in  1873,  31,667  cwts. 


The  differences  of  consumption  shown  in  this  table  are  startling, 
but  they  are  owing  not  only  to  variations  in  the  w^ealth  of  the 
coontries  named,  but  to  those  of  their  climate.  Countries  in  which 
wine  is  made  and  fruit  ripens  consume  less  sugar  than  those  situate 
under  more  inclement  skies.  Thus,  Austria  and  Switzerland,  though 
richer  than  Sweden  and  Denmark,  consume  less  sugar  than  the  latter, 
where  no  wine  is  made. 

llie  consumption  of  sugar  has  been  greatly  on  the  increase  in  the 
United  Kingdom.'    In  1875  we  imported  16,264,711  cwts.  of  raw 
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sugar  and  2,860,776  of  refined,  besides  768,410  owts.  of  molasses 
and  287,997  cwts.  of  liquid  glncose,  or  siarch  sugar;  and  of  this 
quantity  only  750,944  cwts.  were  re-exported.  Of  me  total  imports, 
however,  only  about  ono-third  came  from  our  own  possessions,  namely, 
from — 

CwU. 

South  Africa         29,876 

ManritiiiB       585, S95 

British  India        430,772 

Straits  Settlements      116,G64 

British  West  India  Islands  ..   8,532,426 

British  Guiana     1,210,193 

British  HondniBS        34,615 

Total  ..      .,      5,939,641 


The  short  table  of  proportions  per  cent,  following  shows  the  change 
that  is  taking  place  in  the  taste  for  raw  sugar : 


Home  CoDSQinptloii. 


First  class 
Second  „ 
Third    „ 
Fourth  „ 


X8». 


*95 
20-03 
26-82 
51-94 


1870. 


2*54 
29-72 
26-34 
41-42 


1871. 


3-63 
8011 
23-53 
42-73 


The  proportion  of  refined  used  to  raw  has  also  risen. 

The  following  figures,  giving  the  official  consumption  per  head  of 
the  population  at  decennial  periods,  show  that  we  are  the  largest  con- 
sumers of  sugar  of  any  nation  on  the  globe : 


Year. 


1855 
1865 
1875 


Raw  Sugar. 


Refined. 


lbs. 
29-22 
37-05 
53-97 


lbs. 

2-73 

8-88 


TotaL 


Ib8. 
29-22 
39-78 
62-85 


Of  late  years,  owing  to  the  bounty  given  by  the  French,  we  have 
been  receiving  largo  quantities  of  beetroot  sugars  yearly;  thus,  in 
1874,  133,800  tons,  and  in  1875,  102,300  tons,  principally  refined 
beet  sugar,  were  imported  from  France  and  Belgium.  Good  cane- 
sugar  has  been  driven  out  of  the  market  by  inferior  beetroot  sugar, 
which  for  household  purposes  is  30  per  cent,  inferior,  as  every  house- 
holder may  know  by  filling  two  large  cups  of  tea  and  putting  in  each 
precisely  the  same  weight  of  cane  and  beet  sugar,  and  testing  the  sac- 
charine difiference. 

Until  within  a  few  years  ago  British  Ouiana  was  the  only  British 
colony  besides  Mauritius  in  which  vacuum-pan  sugar  was  manu- 
&ctured,  and  Demerara  alone  made  sugar  suited  to  the  wants  of  the 
British  nocers.  Kow,  Barbados,  Jamaica,  and  some  other  of  the 
British  West  India  islands,  have  carried  out  this  improvement. 
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MoUuses, — Besides  sugar  we  receive  mnch  sjrrup  or  molasses.  The 
largest  quantity  now  comes  from  the  United  States.  The  following 
were  the  countries  which  furnished  us  supplies  in  1875  : 

CwtB. 

France      103,089 

•Egypt       36,762 

United  States  of  America      366,916 

Spanish  West  India  Islands        75,569 

Australia 55,549 

British  West  India  Islands 113,187 

British  Guiana       2,897 

Other  countries      14,444 

Total 768,410 

It  is  a  remarkable  fact  that  the  West  Indians  should  export  their 
molasses  in  such  a  state  that  it  contains  large  quantities  of  extraot- 
able  crystallizable  sugar,  and  that  a  large  and  profitable  trade 
should  be  carried  on  in  its  extraction  both  here  and  in  the  United 
States.  Molasses  proper  ought  to  contain  no  extractable  crystallizable 
sugar,  and  if  it  does  contain  any  it  ought  to  be  called  syrup,  and  not 
molasses.  By  cutting  the  canes  at  the  wrong  period,  by  keeping 
them  till  acids  form,  by  boiling  the  juice  in  such  a  way  as  to  ensure 
the  acidity  spreading  as  far  as  possible,  the  planter  creates  very  much 
more  than  the  unavoidable  amount  of  molasses,  worth  from  half  to  one- 
third  the  price  of  sugar;  and  he  still  further  carelessly  wastes  his 
resources  by  letting  large  quantities  of  extractable  sugar  remain  in  the 
molasses.  The  colonial  planter  ought  to  study  what  is  done  on  the 
Continent,  in  order  to  extract  the  last  possible  fraction  of  sugar  from 
molasses.  For  instance,  his  attention  should  be  directed  to  applying 
to  the  cane  some  modification  of  the  supersaturation  process  of 
M.  Marguerite,  or  of  the  osmogene  process  of  M.  Dubrunfaut,  both 
of  which  processes  are  founded  on  strictly  scientific  principles. 

Bum^  another  product  from  the  sugar-cane,  which  we  require  largely 
for  the  supply  of  our  navy,  is  furnished  almost  entirely  from  our 
own  colonies.    The  imports  from  these  in  1875  haying  been,  from 

GalU. 

Mauritios     588,365 

Briti^  West  India  Islands       3,445,566 

British  Guiana 3,624,294 

Total ..     7,653,225 

Of  this  quantity,  5,386,843  gallons  were  taken  for  consumption. 

A  little  oyer  1,000,000  ^dlons  of  rum  from  foreign  colonies  was 
also  receiyed,  but  re-exported. 

Varieties  of  the  Sugar-cane. — In  most  of  the  torrid  parts  of  the  New 
World,  and  in  many  of  the  islands  of  the  West  Indian  group,  species  of 
the  genus  Saccharum  have  been  found  in  an  indigenous  state.  In  the 
uncultiyated  parts  of  Trinidad  three  species  were  met  with :  S,  con- 
iractam^  Poit ;  &  pclyatachyum,  Sw. ;  and  S.  dubium^  H.  B.  The 
yariety  denominated  the  ribbon-cane,  from  its  yariegated  coloured 
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stripes,  is  also  indigenons  to  the  island,  and  to  the  neighbouring 
continent.  This  cane  is  remarkably  hardy,  but  is  less  productive 
than  the  Otaheito  cane  now  generally  cultivated,  and  which  was  taken 
to  the  West  Indies  in  1769.  The  purple  cane,  a  native  of  the  Ameri- 
can continent,  has  been  grown  in  the  islands,  but  is  found  inferior  to 
the  Otaheite  cane. 

The  Bugar-cano  (Saecharum  offidnarum^  Lin.)  has  a  jointed  stem 
from  6  to  12  feet  high  or  more,  solid,  hard,  dense,  internally  juicy, 
and  hollow  only  in  the  flowering  tope. 

It  succeeds  in  almost  all  tropical  and  sub-tropical  countries,  reaching 
in  South  America  and  Mexico  an  elevation  above  the  level  of  the  sea 
of  about  5000  to  GOOO  feet.  It  is  cultivated  in  most  parts  of  India 
and  China,  up  to  80°  to  31*^  N.  lat.,  the  mountainous  regions  excepted. 

In  an  account  of  the  Society  Islands  and  their  principal  vegetable 
products,  by  M.  Cuzent,  published  at  Rochefort  in  1860,  some  in- 
teresting details  are  given  of  the  varieties  of  sugaiMMino  cultivated 
there,  which  it  appears  to  me  desirable  to  di£Fuse. 

Eight  species  are  enumerated. 

1.  Saecharum  airorvbena,  called  locally  To  Uti.  The  stalk  is  of  a 
fine  violet  colour,  large,  and  contains  much  juice,  the  pith  is  also  of 
a  violet  hue.  This  variety  is  cut  at  about  fourteen  months.  It  is  not 
indigenous,  but  was  imported  from  Batavia  in  1782  by  Bougainville 
and  Blight,  who  also  introduced  into  the  various  colonies  the  varieties 
of  canes  with  green  and  yellow  stems  known  in  the  Antilles  under 
the  name  of  Tahiti  canes. 

2.  S,  ruhiaiJidum,  Native  name  Hutu  or  Burutu.  The  stem  is  of 
a  clear  violet,  with  white  pith  ;  the  young  leaves  are  violet  coloured. 
This  cane  comes  from  Cook's  Archipelago,  and  takes  its  native  name 
from  the  island  of  Burutu. 

3.  8,  fragile.  Native  name  Irimotu.  This  has  a  green  stem,  which 
is  fragile  and  breaks  with  a  straight  fracture  without  splintering; 
the  pith  is  white.  It  is  rich  in  juice,  but  is  little  cultivated,  because 
its  stem  is  so  pubescent,  and  the  hairs  enter  the  skin  in  cutting  the 
cane,  and  also  attack  the  respiratory  organs. 

4.  S.  rubicundum  variety.  Native  name  Oura.  This  is  the  ribbon- 
cane,  having  a  violet  stem  with  longitudinal  bands  of  a  bright  yellow ; 
the  pith  is  white.  This  grows  to  a  great  size,  especially  in  humid 
soils. 

5.  S,  ohscfiriim,  Trin.  Native  name  Piavero.  This  is  the  Creole 
cane ;  it  has  a  light-red  stem,  and  does  not  grow  so  largo  as  the  pre- 
ceding varieties,  the  intemodes  are  also  less  distant.  The  pith  is 
white,  and  the  juice  not  being  so  rich  it  is  regarded  as  an  inferior 
species. 

6.  S.  glaher.  Native  name  Vaihi-uouo,  or  simply  Uouo,  white, 
from  the  colour  of  its  stalk.  It  does  not  contain  so  much  juice  as 
the  other  species,  but  its  sap  is  more  rich  in  crystallizable  sugar.  It 
was  introduced  from  the  Sandwich  Islands,  whence  the  name  Vaihi, 
which  is  given  to  those  islands  by  the  Tahitians. 

7.  S,  fragile  variety.  Native  name  Avae.  This  has  a  yellow 
stalk  banded  with  dear  green,  having  some  resemblance  to  No.  6 
Yoihi.     The  pith  is  white,  tender,  and  very  juicy,  hence  the  natives 
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chew  it  in  preference  to  the  other  kinds,  bnt  the  sap  is  not  very  rich 
in  crjstallizable  sugar. 

8.  S./atuum,  Bechey. 

There  are  also  two  other  indigenous  varieties  met  with  on  the' 
flanks  of  some  of  the  mountains,  which  are  not  large,  and  designated 
by  the  natives  under  the  generic  name  of  To-Aeho.  The  first,  called 
To-Patu,  is  red,  and  contains  more  juice  than  the  second,  the  stalk 
of  which  is  white.  These  varieties  belong  to  the  species  known  as 
8.  spontaneum,  Lin.,  or  S,  floridulum,  LabiU. 

The  Tahiti  canes  yield  a  fourth  more  juice  and  a  sixth  more  crys- 
tallizable  sugar  than  most  of  the  other  canes  grown  in  the  colonies. 
As  those  known  as  Tahiti  canes  grown  in  the  West  Indies  have  much 
degenerated,  it  is  desirable  that  they  should  be  renewed  by  fresh 
stock. 

The  botanical  names  given  above  are  on  the  authority  of 
M.  Pancher,  botanist  at  Now  Caledonia. 

The  Salangore  cane,  an  eastern  variety,  has  been  introduced  into 
Brazil  and  the  French  West  Indian  colonies ;  in  the  former  it  has 
become  diseased,  but  in  the  latter  it  is  well  spoken  of. 

An  acre  of  each  of  eighteen  selected  varieties  of  new  sugar-canes 
was  planted  by  Mr.  B.  Thomson,  the  colonial  botanist,  in  Jamaica, 
in  1875;  and  about  the  same  number  of  other  varieties  was  also 
experimentalized  on,  so  as  to  ascertain  which  would  be  tho  best 
to  grow. 

The  Salangore  cane  is  spoken  favourably  of  there ;  it  grows  with 
great  vigour  under  irrigation,  and  the  number  of  shoots  springing 
from  eadi  cane  is  remarkable.  This  variety  should  be  planted  wider 
apart  than  the  space  allotted  to  other  kinds  of  cane. 

The  time  has  come  when  the  yield  of  the  cane  must  be  increased, 
and  it  is  well  known  that  certain  species  are  more  susceptible  of 
improvement  than  others.  This  law  runs  throughout  the  vegetable 
kingdom,  and  people  who  cultivate  vegetables  for  manufacturing 
purposes  always  therefore  not  only  seek  for  what  grows  best,  but  for 
what  will  yield  most  readily  to  cultivation.  The  beetroot  growers, 
by  acting  according  to  good  judgment  on  this  point,  have  devoted  so 
much  attention  to  the  selection  of  the  richest  varieties  of  their  plant, 
that  they  have  raised  its  saccharine  strength  from  barely  4  per  cent, 
to  8  and  even  12  and  15  per  cent.,  and  this  within  less  than  Mty 
years.  On  the  other  hand,  it  is  undeniable  that  the  cane  growers 
have  remained  content  with  the  gifts  of  nature,  and  have  done  very 
little  towards  raising  the  quality  and  productiveness  of  their  plant. 
The  humble  root  which  rivals  the  cane  has  been  doubled  and  trebled 
in  richness,  whilst  the  sugar-cane  has  remained  comparatively 
stationary.  It  is  asserted  by  many  able  to  decide  the  question,  that 
beetroot  has  now  reached  its  maximum  of  sugar-producing  quality, 
and  we  ought  to  be  encouraged  in  our  efforts  to  improve  the  cane  by 
the  knowledge  that  this  pluit  has  not  yet  reached  its  maximum  of 
production. 

The  results  obtained  from  the  trial  of  the  Salangore  cane  at  a  planta- 
tion called  G^rand  Pare,  situated  near  Basseterre,  are  specially  note- 
worthy.   Planted  at  ihe  fidl  distance  apart  (two  yards  by  two  yards), 
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which  is  an  essential  condition,  and  mannred  at  the  right  times,  the 
Salangore  cano  grows  with  such  vigour,  and  in  such  thick  tofta,  that  in 
fiyo  or  six  months  it  forms  so  thick  a  green  covering  that  weeds  cease 
to  grow  ahout  it.  The  weedings  are  thus  notahly  reduced.  The  cane 
goes  through  the  period  of  flowering  without  ii\jurj.  The  tufts  yield 
from  tweuty-five  to  forty  canes.  In  consequence  of  the  enormous 
quantity  of  canes  produced  hy  each  tuft,  the  weight  to  the  acre  is 
much  above  that  of  an  ordinary  acre  of  canes.  In  one  case  sixteen 
tufts  of  canes,  which  were  far  from  being  the  finest  in  the  field,  were  cut 
in  a  square  space  of  38  *  45  metres,  and  they  weighed  367  kilogrammes 
net,  from  which,  in  proportion,  we  should  find,  in  round  numbers,  100,600 
kilogrammes  to  the  hectare.  To  ascertain  the  weight  produced  from 
a  hectare  of  ordinary  canes,  the  minutes  of  a  meeting  of  the  Sugar 
Society  of  Point-a-Pitre,  of  December,  1869,  were  consulted,  and  an 
authoritative  declaration  was  made  as  follows:  In  Guadaloupe,  an 
average  of  40,000  kilogrammes  of  cane  to  the  hectare  is  obtained, 
whilst  at  Grande  Pare  30,000  only  are  obtained.  The  average  at 
Beauport  has  been  only  27,000  kilogrammes  to  the  hectare.  The 
bagasse  of  the  Salangore  cane  gives  so  much  fuel  that  only  a  small 
addition  of  straw  is  required,  and  this  quantity  leaves  as  much  upon 
the  ground  for  the  use  of  the  plantation  as  other  kinds  of  canes.  The 
juice  of  the  Salangore  cane  is  abundant.  The  sugar  is  easily  made, 
without  any  other  ingredients  than  those  used  in  tiie  manufacture  of 
sugar  from  other  kinds  of  cane.  The  yield  per  acre  is  considerably 
superior  to  that  of  other  canes. 

Mr.  H.  Prestoe,  the  colonial  botanist  of  Trinidad,  has  recently  pub- 
lished an  official  report,  describing  the  fourteen  best  varieties  of 
sngar-cano,  among  thirty-two  surviving  kinds  of  a  larger  number  sent 
from  the  Mauritius.  Eighteen  of  the  thirty-two  seem  to  be  distinct 
varieties,  and  deserving  of  care  and  cultivation,  as  possessing  characters 
that  give  them,  in  one  way  or  other,  a  superiority  over  the  two  or 
three  sorts  at  present  in  cultivation,  and  among  which  the  yellow 
Otaheite  takes  by  far  the  largest  place.  Somo  of  the  new  varieties  are 
peculiar  for  length  of  joint  (properly  intemodey  or  'tween  joints),  and 
some  for  length  of  joint  united  with  stoutness.  One  is  remarkable  for 
both,  joined  with  a  very  soft  tissue.  This  sort  is  of  a  fine  dark-claret 
colour,  and  is  numbered  10  in  the  list.  In  common  with  many  of  the 
others,  it  also  bears  drought  well,  and  is  prolific.  Two  (Nos.  13  and 
14)  being  extremely  hardy  and  prolific,  are  recommended  as  fodder 
canes,  to  plant  on  poor,  dry  soils,  unsuited  for  the  bett-er  canes. 
They  are  much  hardier  than  Guinea  grass,  and  will  yield  a  manifold 
greater  weight  per  acre  of  surpassingly  nutritious  fodder.  They  are 
purple-stri|)ed.  No.  8  resembles  the  best  yellow  Otaheite.  No.  11,  a 
dork-purple  cane,  perhaps  a  less  luxurious  offshoot  of  same  parent  as 
No.  10,  is  also  soft  in  tissue.  All  to  No.  12  are  described  as  stouter, 
more  promising  cones  than  the  common  Otaheite,  planted  in  the  same 
soil  and  under  the  samo  conditions,  and  which  were  rarely  1^  inch  in 
diameter.  Only  No.  4  was  so  small,  Nos.  2,  6,  9,  11,  and  12  bsing  If 
inch,  Nos.  1,  3,  5,  and  7  being  2  inches,  while  the  joints  of  the  very 
handsome,  clean  cane.  No.  10,  averaged  2^  inches  in  diameter  by  6^ 
inches  long.    No.  5  has  6-inch  joints.  No.  9,  5^  inches,  and  Nos.  4,  6, 
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11,  and  12  Lave  5-incli  joints.  Those  of  No.  1  are  4^  inches,  of 
No.  3,  4  inches,  and  of  Nos.  2  and  7,  3i  inches.  No.  6  grows  very 
straight  canes.  No.  7  retained  a  green  foUage,  and  although  short  in 
joint,  is  stated  to  have  a  very  fine  habit.  The  botanist  is  careful  to 
say  tiiat,  having  been  grown  on  poor  soil,  the  dimensions  given  indi- 
cate, not  the  ultimate  standard  these  varieties  will  attain  to  under 
more  favourable  conditions,  but  only  their  relative  value  compared 
with  the  common  Otaheite,  in  fields  planted  alongside  of  them.  He 
anticipates  that  a  richer  and  moister  soil  will  improve  all.  Purple 
and  purple-striped  canes  are  generally  admitted  to  bo  preferentially 
adapted,  by  the  hardiness  of  their  habit,  to  the  poorer  drier  soils ;  but 
it  must  bo  remembered,  they  have  a  hardness  of  tissue  that  gives  more 
trouble  in  crushing.  Nos.  10  and  11,  however,  are  remarkable  ex- 
ceptions, and  he  thinks  that  others  of  the  list,  when  tried  in  really 
goodly  soil,  will  improve  and  assume  a  freer  habit,  and  gain  a  larger 
size  than  ever  shown  by  our  old  friend  the  yellow  Otaheite.  The 
paper  mentions  incidentally  a  grand  purple  cane  obtained  from  the 
islands  of  the  South- Western  Pacific,  tiie  "Queen"  cane,  whose  joints 
are  4  or  5  inches  in  diameter.  Experiments  in  shortness  of  time  to 
ripen,  gallons  of  liquor  per  acre,  saccharine  strength  per  polariscope, 
and  other  particulars  are  also  required,  before  the  planter  can  know 
the  relative  value  of  the  different  kinds.  There  is  not  the  least  reason 
to  doubt  that  with  selection  and  good  nursing,  very  superior  and  fixed 
qualities  can  be  obtained  in  sugar-cane,  as  freely  as  they  have  been  in 
wheat,  turnips,  beet,  fruit,  garden  flowers,  and  domestic  stock.  Tropical 
staples  are  ages  behind  Europe  in  this  respedt,  and  have  hence  grand 
possibilities  in  ovo,  but  they  w^ill  not  be  realised  without  effort,  judg- 
ment, and  perseverance.  According  to  the  ^  West  Indian,'  a  Barbados 
paper,  a  foot  in  length  of  sugar-cane  grown  in  that  island  weighs  three- 
quarters  of  a  pound,  and  a  bunch  of  canes  grown  in  one  hole  weighs 
54  lbs.  on  an  average,  which  yield  4  gallons  of  liquor  or  juice,  from 
which  4  lbs.  of  muscovado  sugar  are  got.  Of  the  64  lbs.,  the  juice 
weighs  50  lbs.  An  acre  of  ripe  canes,  planted  6  by  5  feet,  gives 
1452  bunches,  or  5808  gallons  of  juice,  or  5808  lbs.  of  sugar.  At 
50  lbs.  of  cane  to  the  hole  (or  hill),  an  acre  of  canes,  planted  as 
above,  would  weigh,  when  cut,  72,600  lbs.,  or  36  tons,  90  per  cent 
being  juice.  It  takes  these  36  tons  of  cane  to  give  2^  tons  of  raw 
sugar,  or  360  tons  from  a  10-acre  field  to  yield  25  tons  of  sugar.  For 
the  first  six  months  the  plant  requires  but  little  rain  to  keep  it  in 
vigour ;  but  afterwards  it  needs  a  constant  supply,  and  an  increase  of 
growth  in  the  last  three  months  of  the  year. 

The  multiplication  of  all  sorts  of  sugar-cane  is  usually  effected  from 
top  cuttings,  but  this  cannot  be  carried  on  for  ah  indefinite  period 
from  the  same  original  shoots  without  deterioration;  and  as  seeds 
hardly  ever  ripen  on  the  canes,  new  plants  must  from  time  to  time  be 
brought  from  a  distance.  Thus  New  Caledonia  has  latterly  supplied 
its  wild-growing  splendid  varieties  for  replanting  many  sugar  fields 
in  Mauritius. 

The  Bourbon  variety  is  praised  as  one  of  the  richest  in  sugar ;  the 
Batavian  species  {S.  violaceum)  is  content  with  less  fertile  soil. 

The  Chinese  variety  (8.  sinense,  Boxb.)  is  hardier,  and  bears  drought 
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better  than  the  ordinary  cane.  This  species  needs  renewal  only  every 
Bocond  or  third  year,  and  ripens  in  seven  months  if  planted  early  in 
spring,  but  if  planted  in  antunm  and  left  standing  for  folly  a  year  the 
retnm  of  sugar  is  larger. 

Many  other  varieties  are  known.  Excessive  rains  produce  a  rank 
luxuriance  of  the  canes  at  the  expense  of  the  saccharine  principle. 
Bich  manuring  is  necessary  to  attain  good  crops,  unless  in  the  best  of 
virgin  soil.  The  lower  leaves  of  the  stem  must  be  successively 
removed  (a  process  called  "  trashing  "),  ahso  superabundant  suckers, 
to  promote  the  growth  upwards  and  to  provide  ventilation  and  lighti 
Moderate  vicinity  to  the  sea  is  favourable  to  the  growth  of  the  oane. 
The  average  yield  of  sugar  varies  from  1^  ton  to  8  tons  per  acre. 

British  Quiana. — This  is  essentially  a  sugar-growing  colony.  The 
value  of  its  staple  exports, ^the  produce  of  the  sugar-cane,  in  1871 
was  as  follows : 

£ 

Sugar 2,190,510 

Uum      311,880 

Molasses       65,313 

Total 2,567,703 

Of  the  sugar,  about  half  goes  to  the  United  States,  and  the  re- 
mainder to  Great  Britain  and  her  colonics;  the  rum  is  nearly  all 
sent  to  the  United  Kingdom. 

The  sugar  exported  in  1871  consisted  of  104,310  hogsheads,  being 
the  largest  erui)  this  colony  has  ever  produced.  The  rum  consisted 
of  29,703  puncheons. 

The  following  will  show  the  progress  of  sugar  production,  as 
evidenced  by  the  exports : 


Yoar. 


Sugar. 


Hum. 


Mo]a89<«. 


1851 
1861 


Ibe. 
66,667,776 
115,755,200 


imp.  gallft. 
1,458,016 
2,728,913 


imp.  gallt. 
1)05,016 
319,884 


There  are  in  the  colony  124  sugar  estates,  and  the  average  annual 
produce  of  these  in  the  two  years  ending  1874  was  90,888  hogs- 
heads of  sugar,  27,GG0  puncheons  of  rum,  and  17,9G2  puncheons  of 
molasses.  Looking  at  the  comparative  value  of  the  exports,  the  pro- 
duce of  the  sugar-cane,  they  were  as  follows  at  three  deceniiial 
periods : 


Year. 


Sugar. 


Molasses. 


£ 

£ 

1854 

762,778 

11,988 

1864 

1,319,625 

56,870 

1874 

1,080,494 

115,186 

Rum. 


£ 
447,280 
247,508 
486,849 


A  sugar  estate  is  divided  into  fields,  of  from  5  to  10  acres  in 
extent,  by  a  series  of  cross  canals,  and  the  method  of  planting 
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the  cane  is  simple  and  easy  when  labour  is  at  command.  The  brush- 
wood and  grass  having  been  cut  dovm  and  weeded,  are  piled  into 
rows,  6  to  8  feet  apart,  across  the  intended  beds  into  which  the 
field  is  to  be  divided.  These  beds  are  formed  by  digging  open 
small  drains,  2  feet  wide  and  2  feet  deep,  at  intervals  of  every  30 
or  36  feet,  across  the  entire  field,  beginning  within  a  few  yards  of 
the  canal,  in  the  centre  of  the  estate,  and  running  to  the  side  draining 
trenches,  into  which  they  empty  themselves.  The  soil  from  these 
small  drains  having  been  carefully  thrown  upon  the  beds,  so  as  to 
raise  and  round  them  off  in  the  middle,  narrow  banks  or  ridges  of 
earth  are  made  across  them,  from  drain  to  drain,  parallel  to  and  equi- 
distant between  the  rows  of  grass  and  brushwood ;  and  in  these 
spaces,  between  the  banks  of  earth  and  grass,  the  canes  are  planted 
in  line,  each  line  being  3  or  4  feet  apart,  and  each  cane  plant 
9  or  10  inches  from  the  next.  The  plants  are  procured  by  cutting  off 
the  tops  or  upper  joints  of  growing  canes  into  lengths  of  10  or  12 
inches,  which  are  thrust  in  a  slanting  direction  into  the  well-stirred 
ground,  and  in  ten  days  or  so  the  long  grass-like  leaves  begin  to  spring 
from  the  eyes  at  every  joint.  These  young  canes  require  to  be  kept 
well  weeded,  and  moulded  about  the  roots  from  the  ridges  of  earth  or 
decaying  grass  on  either  side  of  them,  which  had  been  previously  pre- 
pared for  that  purpose  ;  and  this  must  be  repeated  as  long  as  there  is 
room  for  the  labourers  to  pass  between  the  rows,  which,  according  to 
the  season,  will  be  until  the  plants  have  attained  the  age  of  six  or 
eight  months,  after  which  time  the  spreading  of  numerous  leaves  from 
each  stock  will  have  covered  the  suH'ace  of  the  field  with  so  dense  a 
jungle  as  in  a  great  measure  to  prevent  any  further  growth  of  weeds. 
When  about  nine  months  old,  the  cane  throws  out  its  '^  arrow," 
a  long  reed-like  stem,  surmounted  with  a  tuft  of  waving  downy 
blossom.  At  this  period  the  plant  is  poor  and  weak,  and  little  more 
than  a  mass  of  water ;  it  soon,  however,  recovers,  and  in  twelve  or 
thirteen  months  from  the  time  of  planting  is  considered  at  maturity, 
having  then  sometimes  attained  a  length  of  20  to  25  feet,  but 
more  frequently  of  10  or  12  feet,  about  as  thick  as  the  wrist,  and 
divided  into  joints  like  a  bamboo.  When  ripe,  the  canes  are  cut 
down  to  the  very  ground,  in  lengths  of  8  or  4  feet,  and  thrown 
into  punts,  which  are  towed  along  the  canal  by  mules  or  oxen  to  the 
wet  dock  at  the  door  of  the  sugar  mill.  Immediately  after  cutting, 
the  large  quantity  of  thrash  or  dry  leaves  is  rolled  clear  of  the  cane 
stumps,  and  heaped  in  rows,  there  to  decay  and  form  a  rich  manure 
for  the  succeeding  crop.  In  a  few  days  the  stumps  throw  out  their 
shoots,  and  the  same  routine  of  cultivation  is  repeated  for  twelve 
months  more,  any  vacant  spaces  where  plants  may  have  missed  being 
carefully  supplied.  The  canes  of  the  first  year  are  called  '^  plant 
canes,"  those  of  the  second  and  subsequent  years  being  distinguished 
as  ^^ratoons";  and  these  ratoons  have  been  known  to  be  produced 
from  the  first  plant  for  twenty  years  and  upwards,  the  canes  having 
been  annually  cut  down  and  the  stumps  allowed  to  shoot  again.  But 
this  continued  reproduction  from  the  same  stocks,  which  is  now  com- 
pulsory on  the  planter  from  the  scarcity  of  labour,  of  course  causes 
the  canes  to  degenerate,  and  to  yield  less  abundantly.    An  acre  of 
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nowly  planted  land  will  giye  two  tons  of  sagar  for  the  first  year, 
gradually  falling  off  to  not  more  than  one-fourth  of  that  quantity  as 
the  stocks  become  old ;  and  were  there  sufficient  labour  in  the  colony 
to  admit  of  the  land  being  replanted  every  third  or  fourth  year,  there 
can  bo  little  doubt  that  the  present  crops  would  be  nearly  doubled. 
The  productive  power  of  the  greater  part  of  the  soil  of  British  Guiana, 
indeed,  appears  to  be  unlimited.  As  an  instance,  it  may  be  men- 
tioned that,  on  an  estate  in  Essequebo,  the  return  obtained  in  1851 
from  certain  lands,  which  had  been  properly  worked  and  perfectly 
drained,  amounted  to  a  fraction  within  4  tons  of  sugar  per  acre. 

The  plan  on  which  a  sugar  estate  in  this  colony  is  laid  out  is 
described  in  the  lirst  'Eeport  on  Thorough  Drainage,'  by  the  late 
Dr.  Shier,  agricultural  chemist  to  the  colony,  page  15  : 

''  The  plantations,  laid  out  for  the  most  part  by  the  Dutch,  are  on  a 
uniform  plan.  They  are  generally  narrow  rectangular  strips  of  land, 
with  a  fii9ade  or  water  frontage  on  the  coast,  the  rivers,  or  canals. 
The  facade  varies  from  100  to  300  Bhynland  rods  (12-32  feet). 

''Exceptional  cases  occur  where,  from  an  estate  being  prevented 
from  extending  far  back,  extra  fa9ade  has  been  allowed,  giving  to  tl^ 
estate  more  of  a  square  form.  Every  estate  is  bounded  by  four  dams ; 
the  front  dam,  excluding  the  sea,  river,  or  canal ;  the  bock  dam, 
parallel  to  the  former,  and  excluding  the  bush  water,  which,  in  heavy 
weather,  is  very  considerable,  and  wuuld  inundate  the  cultivation. 
The  clay  thrown  out  in  forming  the  adjacent  canals  or  trenches 
affords  the  material  of  which  the  dams  are  formed.  Along  each  of 
the  remaining  sides  there  runs  a  dam  from  front  to  back.  These  are 
usually  termed  side  lines.  They  acre  common  to  two  contiguous 
estates,  and  prevent  the  influx  of  water  from  the  sides.  Thus  the 
very  long  rectangular  strip  of  land  is  surrounded  with  dams,  which, 
when  kept  free  from  bush,  answer  the  purpose  of  a  road  round  the 
estate  ;  but  the  produce  is  brought  to  the  buildings  (often  situated  in 
front)  by  canals.  In  fact,  water  trans])ort  of  produce  is  universal. 
The  arrangement  of  the  navigation  system  is  very  simple.  From 
front  to  back,  and  right  in  the  centre  of  the  estate,  there  runs  a  dam 
called  the  middle  walk,  with  a  canal  on  each  side  of  it.  These  are 
termed  centre  canals,  and  are  wide  enough  to  admit  of  two  punts 
passing  each  other.  The  dam  forms  a  path  for  the  cattle  that  draw 
the  punts.  At  regular  and  comparatively  short  intervals  branch 
canals  strike  off  at  right  angles  from  the  centre  canals,  and  proceed  to 
within  a  rod  of  the  draining  or  side-line  trenches,  which  are  parallel 
to  the  side  dams  before  described,  and  adjacent  to  them.  These 
branch  canals  constitute  the  transverse  boundaries  of  the  fields,  and 
navigation  canals  thus  lie  on  three  sides  of  every  field,  and  admit  of 
caues  being  carried  by  a  short  2>ath  to  the  punts.  On  some  estates 
there  is  only  a  single  centre  navigation  canal.  These  canals  are 
principally  suj^plied  by  the  rain,  but  in  protracted  droughts,  and 
especially  when  they  are  shallow,  they  are  liable  to  run  short  of 
water :  hence  whenever  access  can  be  got  to  creek,  lake,  or  bush 
water,  it  is  brought  from  behind  to  supply  the  navigation  systenu 
In  other  instances  salt  water  has  to  be  taken  in  from  the  front  when  a 
cane  crop  cannot  otherwise  bo  got  off  the  ground.     The  drainage  of 
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an  estate  is  equally  simple.  From  back  to  front,  and  immediately 
adjacent  to  the  side-line  dams,  mn  the  two  main  draining  trenches, 
generally  dug  considerably  deeper  than  the  navigation  canals.  The 
small  drains,  again,  cut  at  distances  two  to  three  rods  apart,  com- 
mence within  a  bed  of  the  middle-walk  side  of  the  field,  and  terminate 
in  the  side-line  draining  trenches,  being  dug  with  a  fall  in  that  direc- 
tion. The  small  drains  are  thus  at  right  angles  with  the  main  drain- 
ing trenches.  In  the  front  dam  the  sluices  or  kokers  are  placed. 
Sometimes  there  is  only  one  on  an  estate,  but  generally  two,  one  at  the 
end  of  each  draining  trench.  The  main  draining  trenches  are  gene- 
rally connected  together  by  a  trench  running  along  behind  the  front 
dam." 

The  processes  employed  in  the  manufacture  of  sugar  are  as  follow : 

The  cane-juice  is  received  from  the  mill  into  cisterns  or  boxes, 
where  such  a  proportion  of  lime  is  added  as  is  considered  necessary 
for  its  proper  defecation.  It  is  thence  run  into  a  series  of  cast-iron 
vessels  called  *'  coppers,"  which  are  built  into  brickwork,  and  heated 
by  the  direct  action  of  a  single  fire  in  the  ordinary  manner.  In  these 
the  juice  is,  as  far  ad  possible,  cleansed  by  means  of  skimming,  and 
evaporated  down  until  it  has  reached  that  degree  of  concentration 
technically  known  as  the  '*  striking  point,"  when  it  is  transferred  into 
shallow  wooden  vessels  and  allowed  to  crystallize. 

Bmdphite  of  Lime, — This  agent  has  been  used  in  the  manufacture 
for  the  last  eight  years,  but  at  the  present  time  much  more  extensively 
than  ever.  It  is  in  some  cases  used  even  when  the  ordinary  process 
18  followed.  There  are  three  establishments  in  or  near  Georgetown 
for  the  manufacture  of  bisulphite  of  lime,  so  great  is  the  demand. 
The  apparatus  for  the  manufacture  of  sugar  is  now  wonderfully 
compact  and  perfect.  The  improvements  likely  to  be  made  will,  no 
doubt,  be  in  the  substitution  of  shallow  evaporating  vessels  for  the 
taches  or  teaches  at  present  in  use. 

As  an  improvement  upon  this  rude  process,  separate  defecating 
vessels  or  clarifiers,  heated  either  by  steam  or  by  the  open  fire,  have 
been  introduced  on  the  majority  of  estates,  and  in  some  instances 
vessels  in  which  the  defecating  liquor  is  allowed  to  subside  previous 
to  being  run  into  the  coppers,  have  also  been  used  with  advantage. 

For  upwards  of  thirty  years  vacuum  pans  have  been  in  use  on  some 
plantations  in  this  colony.  Of  late  years  their  use  has  boon  greatly 
extended,  and,  from  present  appearances,  it  is  likely  that  at  no  distant 
date  no  important  estate  in  ^e  colony  will  be  without  one.  The 
advantages  attending  the  use  of  the  vacuum  pan  are  chiefly  these  : 

(1)  A  much  more  speedy  manufacture  of  sugar  than  by  the  ordinary 
process. 

(2)  The  production  of  a  sugar  (grocery  quality)  which  goes  directly 
into  consumption,  without  passing  through  the  hands  of  the  refiner. 

(3)  The  avoidance  of  all  loss  from  drainage  on  the  homeward 
voyage. 

The  loss  from  drainage  of  molasses  of  common  process  sugars  is 
estimated  at  10  per  cent,  of  the  original  weight. 

On  plantations  where  the  vacuum  pan  is  used  the  process  may  be 
thfui  stated :  As  the  cane-juice  falls  from  the  mill  rollers  it  is  mixed 
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with  a  certain  proportion  (half  per  cent)  of  bisnlphite  of  lime.  It  is 
then  thrown  up  to  the  olarifiers,  and  boiled  by  means,  of  steam.  A 
due  amount  of  milk  of  lime  is  added^  and  the  contents  of  the  darifier 
allowed  to  remain  at  rest  (half  an  honr)  till  the  imparities  haye 
settled,  when  the  dear  juice  is  ran  down  to  the  copper  walL  In 
some  cases  filtration  through  bag  filters  is  practised  as  the  juice 
leaves  the  clarifier.  On  some  estates  the  contents  of  the  darifiers, 
at  a  boiling  temperature,  are  run  into  subsiding  yessels,  in  which  the 
sediment  takes  place,  fix>m  which  the  juice  passes  either  through  bag 
filters  or  at  once  to  the  copper  waU.  On  Uie  copper  wall  the  cane 
juice  is  evaporated  to  a  density  of  from  25^  to  80°  of  BeaumS's 
saccharometer,  when  it  is  either  taken  directly  into  the  vacuum  pan 
or  is  first  passed  through  bag  filters.  When  the  syrup  is  suffi- 
ciently concentrated  in  the  vacuum  pan,  L  e.  when  crystals  are  formed 
to  the  satisfaction  of  the  pan  boiler,  the  contents  are  run  into  shallow 
wooden  coolers,  and  after  a  short  time  transferred  in  portions  to  the 
centrifugal  machines,  in  which  it  is  freed  from  molasses.  In  some 
cases,  while  in  the  centrifugal  machines,  syrup  is  used  to  brighten  the 
colour,  and  in  other  cases  a  small  quantity  of  water.  The  sugar  is 
then  removed  from  the  centrifugal  machines,  and  at  once  packed  into 
hogsheads.  The  sugar  thus  manufactured  in  this  colony  is  of  a  pale 
straw  colour,  uniform  crystal  (not  too  Lirgo)  of  great  brilliancy,  and 
dry.  A  sugar  perfectly  white  and  brilliant  could  as  easily  be  pro- 
duced. 

From  the  various  improvements  introduced,  the  manufacture  of 
sugar  is  now  a  very  speedy  process ;  for  instances  ore  known  where 
from  canes  in  the  field  in  the  morning,  the  sugar  has  been  on  ship- 
board before  night 

Sir  B.  Schomburgk,  in  his  very  interesting  pamphlet  on  British 
Guiana,  observes  that  8  hogsheads  of  sugar  per  acre  is  an  ordinary 
crop,  5000  to  6000  lbs.  (53  cwts.)  per  acre  not  extraordinary;  and 
that  on  an  estate  called  ''Mary's  Hope,"  on  the  Courantine  coast, 
8000  lbs.  =  73^  cwts.  have  been  produced.  In  British  India  the 
produce  is  only  from  12  to  15  and  20  cwts.  per  acre,  on  the  very  best 
land.  In  Trinidad  the  produce  cannot  be  estimated  at  less  than 
20  cwts.  per  acre. 

The  quantity  of  rum  manufactured  in  British  Guiana  is  very  con- 
siderable. Formerly  it  was  estimated  that  for  every  hogshead  of  sugar 
produced  by  an  estate,  there  should  also  be  produced  a  puncheon  of 
rum.  This  estimate  still  holds  good  on  estates  where  the  ordinary 
process  of  the  manufacture  of  sugar  is  practised ;  but  on  estates  where 
improved  methods  with  the  use  of  the  vacuum  pan  are  followed,  the 
quantity  of  rum  does  not  exceed  one-half  of  the  old  estimate.  The 
great  object  of  proprietors  is  to  extract  the  largest  amount  of  sugar 
from  the  cane  juice,  and  diminish  as  much  as  possible  the  production 
of  rum  and  molasses. 

The  rum  produced  does  not  bring  so  high  a  price  in  the  market  as 
that  of  Jamaica,  not  that  less  skill  is  employed  in  its  manufacture,  for 
no  expense  has  been  spared  to  obtain  the  best  machinery  and  make 
use  of  the  best  methods.  The  reason  of  the  inferiority  arises  chiefly 
from  two  causes : 
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(1)  From  the  very  impure  cane  juice  obtained  from  the  sugar-cane 
grown  in  this  colony.  So  much  salt  still  remains  in  the  soil  that  on 
many  estates  the  presence  of  salt  in  the  cane  juice  can  readily  be  per- 
ceiTed  by  the  taste. 

(2)  From  being  unable  to  employ  water  for  condensing  the  spirit 
at  a  lower  temperature  than  84°  Fahr. 

In  Jamaica  the  spring  water  brought  from  the  mountains  is  of  a 
much  lower  temperature. 

On  the  best  estates  till  recently  the  whole  of  the  molasses  was 
manufjEKitured  into  rum,  but  now  a  good  many  estates  reboil  the 
molasses  in  order  to  extract  all  the  crystallizable  sugar.  This, 
however,  can  only  be  practised  where  the  vacuum  pan  is  used. 

Formerly  the  molasses  was  exported  to  Great  Britain  and  purchased 
by  refiners,  but  lately  a  great  d^  has  been  sent  to  the  United  States, 
where  a  higher  price  has  been  obtained.  It  may  also  be  stated  that  a 
considerable  proportion  of  the  sugar  of  the  colony  has  gone  to  the 
same  market. 

Bum  when  rectified  is  colourless  and  possessed  of  a  peculiar  odour, 
arising,  it  is  said,  from  an  essential  oil  contained  in  the  rind  of  the 
cane,  and  which  finds  its  way,  in  the  skimmings  of  the  cane  juice, 
during  its  evaporation,  in  the  sweets  used  in  setting  up  liquor  for 
fermentation.  Bum  is  coloured  in  this  colony  by  caramel  prepared 
from  good  muscovado  sugar. 

The  proper  manufacture  of  good  colouring  matter  for  rum  is  very 
importuit.  For  this  purpose  the  best  sugar  should  be  selected,  and 
placed  in  sufficient  quantity  in  a  pan  on  an  independent  fire.  The 
sugar  must  be  constantly  stirred  with  a  wooden  paddle  during  the 
action  of  the  fijre  on  the  pan,  in  order  to  prevent  its  getting  a  singed 
taste  or  flavour ;  and  when  it  comes  to  a  consistency,  making  it  difficult 
to  keep  it  in  motion  with  the  paddle,  the  fire  must  be  withdrawn,  and 
high  wines  gradually  added  to  it,  under  the  agitation  of  the  paddle, 
until  it  comes  to  a  consistency  of  thick  cream,  so  that  the  whole  will 
be  perfectly  dissolved.  After  this,  it  should  be  put  into  a  cask  placed 
on  end,  with  two  cocks,  one  about  6  inches  from  the  bottom  of  the 
cask,  the  other  about  2  inches  from  the  bottom,  and  allowed  to 
remain  imdisturbed,  in  order  to  its  depositing  the  sediment  loft  in  it, 
until  it  runs  off  from  the  upper  cock  entirely  free  from  sediment.  It 
may  then  be  used  for  colcuring  the  rum,  and  about  three  pints  of 
good  colouring  matter  well  concentrated  ought  to  be  sufficient  for 
100  gallons  of  spirit;  but  different  markets  require  different  shades 
of  colour,  and  to  regulate  the  shade  of  colour  must  be  loft  to  the 
judgment  of  the  person  entrusted  therewith.  Great  care  should  always 
be  taken  that  the  colouring  matter  does  not  impart  any  cloudiness  to 
the  rum,  because  when  rum  is  cloudy  the  value  of  it  is  very  greatly 
deteriorated. 

I  would  reconmiend  colouring  matter  to  be  made  in  large  quantity, 
because  the  longer  it  is  kept  the  purer  it  becomes.*  The  strength 
of  the  mm  generally  exported  from  this  colony  is  about  35  per  cent. 
overproof. 

French  OtMano. — ^There  were  in  1874  about  235  hectares  cultivated 

♦  MacRae'i  *  Planters'  Manual.' 
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with  the  sugar-cane,  and  7  plantations,  employing  655  lahoorers.  The 
produco  of  sugar  has  fallen  off  of  late  years  from  420,000  kilos,  to 
250,000  kilos.,  with  a  little  molasses,  and  75,000  litres  of  rum. 

Surinam. — Sugar  is  the  staple  product  of  this  Dutch  colony,  and 
the  manufacture  is  now  being  actively  carried  on. 

The  following  have  been  the  eiports  for  six  years : . 


1          Year. 

Sugar. 

MoUflsm 

Rum. 

1 

Ibn. 

gulla. 

noil*. 

1866 

18,577,826 

435,933 

75,594 

1867 

21,164,179 

528,738 

78,128 

• 

1868 

22,593,182 

562,888 

61,374 

1869 

19,600,220 

484,266 

58,542 

1870 

22,309,213 

380,171 

90,373 

I         1871 

1 

23,709,797 

317,223 

167,412 

Several  of  the  wealthiest  owners  of  estates  have  introduced  the 
vacuum-pan  process,  making  their  sugar  thereby,  and  thus  rendering 
it  more  marketable  and  of  higher  value.  They  have  also  been 
erecting  first-class  distilleries  on  their  estates,  as,  the  price  of 
molasses  being  low,  they  find  it  more  profitable  to  distil  than  to  sell 
the  molasses. 

Brazil. — Sugar  is  one  of  the  great  articles  of  export  from  Brazil, 
forming  about  one-sixth  of  the  total  value  of  the  shipments.  It  has 
not  made  the  same  progress  that  coffee  has  done ;  its  culture  has  indeed 
in  some  provinces  been  stationary,  owing  to  the  preference  given  to  the 
growth  of  coffee  and  cotton,  which  are  for  many  reasons  supposed  to 
be  more  advantageous  to  the  planter,  as  requiring  less  capital  and 
labour.  The  culture  of  the  sugar-cane  is  in  general  carried  on  in 
the  most  primitive  manner,  and  owing  to  the  rudeness  of  the 
machinery  and  the  want  of  knowledge  of  the  latest  and  most 
improved  processes  of  manufacture,  the  quality  of  Brazilian  sugar 
is,  with  some  few  exceptions  of  note,  greatly  inferior  to  that  of  other 
American  countries.  However,  in  this  as  in  most  other  matters  the 
Brazilians  are  seeking  to  put  themselves  on  an  equality  with  other 
nations,  and  many  enterprising  planters  are  availing  themselves  of 
the  latest  improvements  that  machinists  and  scientific  men  have 
placed  at  their  disposal.  The  sugar-cane  can  be  grown  in  almost 
every  part  of  Brazil,  but  is  raised  chiefly  in  the  provinces  of  Rio 
Janeiro,  San  Paulo,  Bahia,  Peraambuco,  Parahyba,  Coara,  Alagoas, 
and  Rio  Grande  do  Norte.     The  exports  of  sugar  were  in 


Arrobas  (32  \h».). 

1843 5,200,721 

1853 10,681,344 


▲rrubas  (32  IIm.). 

1863 10,121,719 

1872 9,762,135 


The   average    annual    value    of   the    sugar   exported    is    about 
2,500,000/. 

The  larger  planters  manufacture  their   molasses  into  rum,   but 
many  of  the  small  growers  produce  a  superior  quality  of  spirit,  which 
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is  mnch  prized.    The  ayerage  of  the  exports  of  ram  in  periods  of 
six  years  was  as  follows : 


GaiMdaB  of  about 
I  of  a  gallon. 

1841-46 2,526,200 

1847-52 2,503,373 


Canadaa  of  about 
I  of  a  gallon. 

1853-58 2,709,501 

185d-63  (five  years)    2,569,308 


The  yariety  of  cane  grown  by  preference  now  in  this  country  is 
the  Salangore,  as  the  Cayenne  cane,  so  long  in  use,  from  the  negli- 
gence exhibited  in  its  cultnre,  became  a  yictim  to  the  epidemic 
that  attacked  it,  whereby  it  lost  all  its  saccharine  qualities.  It  is 
said  that  the  Salangore  cane  gives  an  amount  of  saccharine  almost 
fabulous ;  its  yegetation  is  most  luxuriant,  requiring  little  care.  But 
all  recent  introductions  in  Brazil  present  the  same  phenomena  at  the 
onset,  as  was  the  case  with  the  Cayenne  caniB ;  and  such  new  substi- 
tutes will  be  of  little  avail  if  the  method  and  care  in  its  cultivation  be 
carried  out  in  the  old  fashion. 

About  seventeen  varieties  of  this  plant  have  been  acclimatized  and 
cultivated  in  Brazil,  and  considerable  quantities  of  plants  are  an- 
nually distributed  to  planters  by  the  Imperial  Institute  of  Agri- 
culture here. 

The  Salangore  cane  is  now  more  attacked  by  the  disease  than  its 
predecessor,  and  to  such  a  degree  that  very  few  districts  are  exempted 
from  that  plague. 

The  whole  belt  of  soil  from  the  Amazon  to  San  Paulo  is  suitable 
to  the  cultivation  of  the  sugar-cane,  although  it  is  more  fully  de- 
veloped in  the  northern  provinces  of  Pernambnco,  Alag6as,  Sergipe, 
Bahia,  and  Rio  Janeiro. 

Its  cultivation  is  remunerative,  especially  the  species  called  Salan- 
gore, which  yields  11  to  14  per  cent,  of  juice.  In  new  lands  a  single 
hectare  yieldis  100,000  kilos,  during  fifteen  months.  An  active,  intel- 
ligent labourer  is  supposed  to  take  care  of  two  hectares,  which  would 
produce  1000  kilos,  of  sugar,  worth  150Z.  The  cost  of  production  in 
Bio,  where  wages  are  high,  is  about  14Z.  per  hectare,  leaving  a  net 
profit  on  two  hectares  of  60/.  But  the  profit  is  greater  when  the 
condition  of  the  land  admits  of  the  use  of  the  plough  and  other 
improvements.  In  the  manufEtcture  of  sugar  great  advantage  has 
attended  the  use  of  steam  as  the  boiling  medium  of  liquids  at  a  low 
temperature,  and  that  of  turbines  for  the  forced  clearing  of  the  crys- 
tallized materials. 

The  exports  of  sugar  from  the  port  of  Bahia  in  1866  were  about 
48,000  tons,  and  the  average  of  the  preceding  twenty-five  years  was 
only  41,000  tons.  The  cultivation  of  sugar  in  Bahia,  incontestably 
at  one  time  the  most  flourishing  in  the  province,  has  of  late  years, 
from  the  invasion  of  a  malady  in  the  cane,  given  unsatisfsM^tory 
results,  probably  through  the  exhaustion  of  the  soil,  upon  which  crop 
after  crop  was  cultivated,  without  system  or  science.  There  were  in 
1871,  1010  registered  sugar  mills  and  700  not  registered  in  the 
province  of  Bahia.  In  the  adjoining  province  of  Sergipe  there  were 
700  sugar  mills.  The  production  in  the  province  of  Bahia  in  1870 
was  70,000,000  lbs.  of  sugar,  and  over  2,000,000  litres  of  rum. 

h 
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The  old  system  of  plutttng,  u  lumded  down  from  oolooial  days,  is 
carried  on,  bnt  there  are  indications  of  ss  awakening  spirit  to  adopt 
snperior  methods.  Ploughing  and  mannring,  as  understood  by  an 
Englishman,  are  almost  entirely  ignored.  There  are  within  this  pio- 
Tince  1345  "  engenhos"  for  manufacturing  sngar,  besides  a  great 
nnmber  of  small  growers,  who  make  a  ooarae  sort  of  sugar  (rapadnral 
in  ordinary  nBe  among  the  population  of  the  wild  extent  of  thia 
conntry,  and  not  bronght  to  market 

The  prepress  of  sugar  production  in  Brasil  ia  shown  by  the  fol- 
lowing comparatiye  exports : 


The  total  quantity  made,  without  considering  the  inferior  produote 
of  molasses  and  rapadura,  or  coarse  oake  sugar,  is  estimated  at 
617,760,000  lbs.  annuaUy. 


Y,«. 

QiiantllJ. 

V.lur. 

1801 

tWtM. 

18(15 

,116,767 

l,fi24,2IG 

18UU 

,585,730 

1,570.816 

1807 

,316,780 

1.66*. 615 

is™ 

,43.<t,404 

2,280,631 

18(iD 

,601,300 

2,804,6r.l 

1870 

,665,-27S 

2,822,074 

1871 

.im.3U5 

2,Hnn,6SI 

1872 

,839,892 

2,6.i7,7:ia 

The  export 

160  lbs.  weigt 

I,  was  ss  follows : 

1860-ei 

730,476 

1866-67   537.780 

lS6t-62 

861,728 

1867-e8   649,742 

1S62-C3 

724,784 

1868-60  890,424 

1809-70   790,234 

1870-71    690.259 

1865-66 

7 

21,955 

1  acres  nndor  crop  here. 
The  cultivation  of  the  eugar-canc  has  been  Bteadily  progressing,  and 
there  is  little  doubt  but  that  it  will  bo  the  great  staple  of  this  colony, 
uotwithBtanding  its  many  other  valuable  and  important  products. 
In  1862,  177i  tons  were  shipped;  in  1871,  over  2300  tons. 


Y«r. 

Sug«. 

Kum, 

1808 

1,025 

1,0.11 

1870 

1,4781 

49,442 

1871 

2,320i 

65,848 

2,203 

SUGAR. 
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Improyed  agricnlture  is  wanting  ;  for  tho  land,  if  pi'operly  tilled, 
is  capable  of  producing  as  much  per  acre  as  Demerara  and  at  less 
cost ;  for  the  rivers  drain  the  land,  and  thns  save  the  vast  expense  of 
both  machinery  for  pnmping,  and  the  labour  for  keeping  open 
trenches  for  drainage  absolutely  necessary  to  keep  the  cultivated  land 
above  water  in  Demerara. 

The  sugar-cane  succeeds  very  well  in  most  of  the  countries  of 
Mexico  and  Central  America,  south  of  28°.  The  most  productive 
plantations  are  on  the  declivities  of  the  table-land,  and  in  the  lower 
plains  to  the  elevation  of  5400  feet  above  the  sea ;  but  in  places  well 
sheltered,  the  sugar-cane  grows  nearly  as  high  as  7000  feet.  These 
plantations  are  most  numerous  in  the  valley  of  the  Bio  Santiago,  and 
on  the  plains  towards  the  Pacific.  Their  produce  is  very  consider- 
able, but  nearly  the  whole  of  the  sugar  is  consumed  in  the  country. 

Colombia. — The  sugar-cane  has  hitherto  been  cultivated  in  Cartha- 
gena  only  in  small  quantities,  for  making  rum  and  a  spirit  called 
anisado ;  but  an  enterprising  firm  planted  in  1873  about  300  acres  of 
cane,  &c.,  and  imported  large  and  powerful  steam  machinery,  at  an 
outlay  altogether  of  20,000/.,  and  they  anticipated  from  their  first 
year's  crop  10,000  cwts.  of  sugar.  Tho  climate  and  rich  soil  are 
peculiarly  adapted  to  the  growth  of  the  sugar-cane.  The  chief 
difficulty  is  labour,  and  they  have  imported  Indian  coolies  from 
Jamaica. 

VenezueUi, — This  State  has  never  been  a  sugar-exporting  country, 
and  the  export  which  has  been  carried  on  may  be  said  to  have  been 
almost  exclusively  confined  to  brown  or  muscovado  sugar,  and  only  to 
have  attained  any  importance  for  about  five-and-twenty  years,  between 
1830  and  1855. 

The  following  shows  the  total  exports  in  periods  of  five  years : 


Year. 

Quantity. 

Average  Price     ' 
per  lb.           1 

Iba. 

cents. 

1832-36 

3,573,222 

5 

1837-41 

2,107,708 

13f 

1842-46 

2,894,284 

HI 

1847-51 

5,398,267 

5f 

1852-56 

465,099 

28 

1857-61 

16,205 

•  • 

1862-66 

314,580 

•  • 

In  1870,  owing  to  a  falling  off  of  nearly  30  per  cent,  in  the  pro* 
duction  of  sugar  in  Cuba  in  1869,  a  remunerative  demand  suddenly 
sprang  up  for  Venezuela  sugar,  and  large  shipments  of  both  musco- 
vado and  clayed  (papelon)  were  made  to  Philadelphia  and  New  York 
at  4j^  cents,  per  pound.  As  the  crops  have  produced  much  more  than 
could  be  used  locally,  the  planters  aro  glad  of  a  profitable  outlet  for 
shipment.  In  1873  the  export  of  sugar  from  Venezuela  was  close 
upon  5,000,000  lbs. 

Peru. — The  sugar-cane  grows  with  the  greatest  luxuriance,  and  it 
18  Bofficient  to  pmnt  it  onoe  to  have  constant  yields  from  the  roolai 

l2 
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(ratioons).  It  is  very  oonunon  to  see  roots  of  this  gnue  with  more 
than  twenty  Yigorons  cane  stalks.  It  promptly  develops  itself,  and 
ripens  at  tibe  end  of  six  or  seven  months'  planting.  In  the  moun- 
tainous parts  it  is  not  grown  for  sugar,  but  to  obtain  aguadiente 
(spirit),  of  which  the  natives  are  very  fond. 

The  sugar  manufactured  in  Peru  may  be  estimated  at  720,000  owts. 
per  annum,  of  which  there  is  sent  to  Chili  100,000  owts.,*  to  Oalifomia 
60,000 ;  the  remainder  being  used  in  the  oountry. 

It  is  produced  in  the  Allowing  places,  and  in  the  quantities 
named  : 

Pimental  and  Ban  Jofl^ 160,000 

Pacasmayo      120,000 

Malabrizo        120,000 

Huanchaoo  and  other  small  ports       ..  60,000 

GerroAzul      200,000 

Pisco  and  Lomaa 60,000 

Total 720,000 

In  the  valley  of  Canete,  interior  to  the  port  of  Cerro  Azul,  whioh  is 
not  more  than  80  miles  south  of  Callao,  are  several  sugar-cane  planta- 
tions, with  manufactories  for  sugar  and  rum  ;  these  are  called 
'*  haciendos."  This  valley  produces  annually  sugar  and  rum  worth 
more  than  400,000/.    There  is  a  sugar  refinery  in  Callao.* 

In  1871  the  exports  from  San  Jos6  de  Lambayeque  were  58,251  cwts., 
of  white  crushed,  muscovado,  and  coarse  brown  sugar.  This  was 
about  the  same  as  the  previous  year.  The  crop  would  have  been 
larger  but  for  disastrous  floods,  which  ruined  all  the  small  farmers. 

The  import  of  Peruvian  sugar  into  Great  Britain  is  increasing 
rapidly.  The  following  figures  give  the  receipts  in  each  year  from 
1870  to  1875,  inclusive :  1870,  502,000  lbs. ;  1871,  8,700,000  lbs. ; 
1872,  13,100,000  lbs. ;  1873,  31,900,000  lbs. ;  1874,  47,400,000  lbs. ; 
1875,  100,000,000  lbs.  (say  =  50,000  hogsheads) ;  total  for  the  six 
years,  201,602,000  lbs. 

Louisiana.— In  1759  the  first  sugar  mill  was  erected  in  New 
Orleans.  In  1834  the  produce  was  100,000  hogsheads,  and  in 
1840,  119,947  hogsheads,  of  1000  lbs.  each;  and  600,000  gallons 
of  molasses. 

In  1845  there  were  762  sugar  estates,  of  which  a  little  more  than 
half  worked  by  steam-power,  and  the  rest  by  horse-power.  The  crop 
of  sugar  was  204,913  hogsheads.  Of  the  estates,  757  used  the  old 
process  of  open  kettles  for  granulation,  and  5  used  the  vacuo  prooess, 
with  its  expensive  appendages  of  filters,  animal  charcoal,  &c. 

In  1858  there  were  1481  sugar-houses  in  operation,  of  which  943 
worked  by  steam-power,  and  538  by  horse-power ;  53  used  the  vacuo 
process.     The  crop  of  sugar  was  321,934  hogsheads. 

The  sugar  interest  of  Louisiana,  which  was  almost  annihilated 
during  the  war,  is  again  rising  to  prominence.  In  1861  the  yield 
was  449,410  hogsheads;  in  1864  it  was  but  6668  hogsheads,  and 
from  that  time  it  gradually  rose  until,  in  1869,  it  was  87,000,  and  in 
1870, 144,881  bogheads,  which  was  more  than  a  fiur  average  yield. 

♦  Mr.  HutchUon's  Consular  Report,  1871. 


8UGAB.  149 

In  1872-73  the  crop  was  108,520  hogsheads  of  sugar,  and  8,890,640 
gallons  of  molasses,  made  by  1181  sngar-hoases. 

The  product  of  a  hand  on  a  sugar  estate  is  put  down  at  the  cultiva- 
tion of  5  acres,  producing  5000  lbs.  of  sugar,  and  125  gallons  of 
molasses.  Two  crops  are  made  in  succession  on  the  same  land,  one 
of  plant  cane  and  one  of  rattoons ;  it  then  lies  fsdlow  two  years,  or  is 
pliuited  with  Indian  com  or  peas.  An  acre  yields  about  1200  lbs.  of 
sugar.    The  home  production  of  the  United  States  in  1870  was : 

Lbs. 

Sugar  from  cane,  aay 87,000,000 

Sugar  from  maple        28,443,645 

Total 115,443,645 

GallB. 

Molaasee  from  cane      6,593,323 

sorghum       16,050,089 

maple 921,057 


Total 23,564,469 

The  foreign  importation  of  like  products  in  1873  into  the  United 
States,  as  compared  with  the  above,  stands  thus :  Sugar,  including 
Uelado,  1,567,795,088  lbs. ;  molasses,  48,533,909  gaUons. 

In  June  1872,  Mr.  Lapice,  one  of  the  oldest  sugar  planters  of 
Louisiana,  left  New  Orleans  for  the  Pacific  Ocean,  for  tlie  purpose 
of  procuring  a  fresh  supply  of  sugar-canes  for  planting,  as  it  had  been 
found  that  Sie  old  Creole  cane  originally  introduced  by  Columbus,  and 
generally  cultivated  in  the  West  India  Islands,  had  degenerated. 
The  ribbon  cane  was  brought  in  by  a  vessel  £rom  Java,  and  had 
proved  hardy.  Mr.  Lapice,  on  visiting  Singapore,  found  that  the 
ribbon  cane  had  been  entirely  abandoned,  and  a  new  kind  from  Java 
was  in  general  cultivation.  It  is  of  a  purple  colour,  and  very  small 
light  stripes.  Another  new  kind  of  cane  has  been  introduced  into 
Borneo  £rom  New  Caledonia.  At  Saigon  he  obtained  some  specimens 
of  a  variety  called  the  elephant  cane.  The  old  ribbon  cane  is  being 
cultivated  in  Madagascar.  The  result  of  Mr.  Lapice's  voyage  on 
behalf  of  the  Louisiana  sugar  planters,  was  the  arrival  of  a  steamship 
with  11,000  cuttings  from  various  new  kinds  of  canes. 

The  *  New  Orleans  Picayune,'  writing  on  the  sugar  manufacture 
there,  observes : 

**  It  appears  that  while  the  sugar-cane  contains  nearly  twice  as  much 
sugar  as  the  beetroot,  in  the  process  of  extraction  more  sugar  is 
obtained  from  the  latter  than  the  former.  Millions  of  pounds  of 
sugar  are  thrown  away  in  Louisiana  every  year.  The  sugar  exists 
in  the  cane  in  a  crystallized  form,  and  cannot  be  pressed  out.  It 
must  be  dissolved  out  by  water.  The  fEbct  that  the  Louisiana  sugar 
industry  needs  the  aid  of  science  fully  to  develop  the  wealth  of  the 
State  need  not  be  longer  concealed.  The  agriculturists  of  Europe 
call  in  science  to  their  aid,  and  are  thus  enabled  to  compete  with  their 
less  enterprising  competitors  who  are  blessed  with  superior  natural 
advantages. 

'*  The  following  figures  are  well  worthy  of  perusaL    They  are  from 
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parties  well  versed  in  the  sabjeot  The  amount  of  beetroots  contained 
in  an  acre  wciglis,  on  an  average,  30,000  lbs.  The  oost  of  cultivating 
beetroot  in  Germany  is  16 '5&  francs;  the  internal  revenne,  19 '95 
francs— 6  *  70  dollars  per  ton  of  2200  lbs.  Ooltivation  of  beetroots 
in  France,  18  francs;  internal  revenue,  32*35  francs — 10 '07  dollars 
for  2200  lbs.  Percentage  of  sugar  in  roots' in  France,  5  to  12  percent 
Forcentngo  of  sugar  in  roots  in  Qermany,  6  to  13  per  cent.  The 
internal  revenue  is  in  France  fixed  on  the  juice  after  it  is  extracted 
from  the  beets.  In  Germany  it  is  levied  on  the  weight  of  the  beets. 
Quantity  of  sugar  manufactured  from  100  lbs.  of  beets  in  France, 
7  lbs.  =  14 '  28  per  cent  Quantity  of  sugar  manufactured  from 
100  lbs.  of  beets  in  Grermany,  8  lbs.  =  12*5  per  cent  In  both 
Franco  and  Germany  the  average  per  cent  of  molasses  is  3*33  per 
cent  An  aero  of  sugar-cane  (canes  that  are  brought  to  the  sugar- 
house  to  bo  manufactured  into  sugar)  costs  in  culture  in  Louisiana 
50  dollars.  Last  season  148,740  acres  of  canes  were  token  to  the  mill 
in  Louisiana.  The  average  quantity  of  canes  per  acre  was,  this  last 
season,  44,058  lbs.,  and  the  cost  per  2200  lbs.  2*50  doUars.  That 
year  6,553,108,807  lbs.  of  canes  were  passed  through  the  mill ;  the 
juice  produced  had  a  density  of  S°  Beaum6,  equal  to  14*4  per  cent 
of  pure  sugar  per  100  lbs.  juice ;  but  only  12'  96  lbs.  of  sugar  for  the 
90  lbs.  juice  contained  in  100  lbs.  of  canes.  When  the  sugar  is  drawn 
from  tho  battcrio  or  strike-pan,  it  contains  water  of  crystallization 
equal  to  15  per  cent,  which,  added  to  the  12*96  of  sugar,  are  thus 
divided  :  8*942  sugar,  5*962  molasses — 14*904  per  cent  The  quan- 
tity of  sugar  produced  last  year  (1872)  in  Louisiana,  146,906,125  lbs. 
The  quantity  of  molasses  produced  last  year,  110,219,538  lbs.  The 
cost  of  manufacturing  sugar,  and  the  expenses  in  fuel,  hogsheads, 
barrels,  freights,  commissions,  (fee,  at  least  4  cents  per  lb.  of  sugar. 
Quantity  of  sugar  that  should  have  been  produced  was  586,013,250  lbs. ; 
of  molasses,  890,675,500  lbs. 

*'•  Tho  question  now  comes.  Can  machinery  be  made  that  will 
extract  tho  whole  of  the  sugar  from  the  cane?  Many  of  the  ma- 
chineries now  in  use  in  Europe  for  the  manufacture  of  beet  sugar 
would  exhaust  almost  the  whole  of  the  saccharine  contained  in  the 
sugar-cane.  But  those  a])paratus  cost  very  high  in  money,  and 
re<iuii'e  a  groat  many  hands  to  work  them  ;  presses  to  operate  on 
500,000  lbs.  cane  in  24  hours  would  necessitate  from  48  to  50  hands 
to  atteud  to  them ;  to  the  juice  water  must  be  added  at  the  rate  of 
25  to  30  per  cent.  Tho  quantity  of  sugar  left  in  the  pulp,  from 
1  to  1^  jKjr  cent  Diffusion  tt)  work  tho  same  quantity  of  cane  would 
require,  to  attend  the  diffusion  vessels,  <&c.,  20  to  25  hands;  some 
20  per  cent,  of  water  is  added,  and  the  cosettes  or  slices  return  ^  per 
cent,  of  sugar.  The  use  of  centrifugals  or  turbines  to  displace  the 
saccharine  from  the  pulp  would  be  very  costly.  A  sugar-house  to 
work  500,000  lbs.  (nearly  230  tons)  cane  per  day  would  require 
115  hands  to  be  all  the  time  on  duty.  The  cost  of  a  beetroot  manu- 
factory is  from  32,000/.  to  40,000/.,  and  some  run  as  high  as  160,000^., 
200,000Z.,  and  even  a  great  deal  more.  One  in  the  Grand  Duchy  of 
Baden,  *  Waghausel,'  manufactures  nearly  60,000  tons  of  sugar  yearly, 
and  has  cost  over  1,000,000/.  Many  of  the  planters  are  of  opinion 
that  beetroots  would  bo  profitable  in  Louisiana  as  a  sugar-rendering 
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plant,  and  conld  be  cultivated  in  lien  of  the  sugar-cane.  Sugar  could 
not  be  made  from  beetroots  with  the  machinery  we  now  possess.  Had 
we  the  machinery  wanted  to  make  sugar  £rom  beetroots,  we  would 
then,  from  one  acre  of  canes,  manufacture  more  sugar  than  from 
five  acres  of  beetroots.  Supposing  sugar  could  be  made  as  cheap 
from  beets,  could  our  sugar  makers  learn  how  to  make  the  sugars  ? 
In  Europe  almost  every  sugar  manufactory  is  attended  by  one  or  two 
chemists,  besides  almost  every  railroad  train  running  to  Paris  takes 
to  Messrs.  Dubrunfault  and  other  chemists  samples  of  either  roots  or 
juice  or  syrup  to  be  analysed.  At  the  manufactory  the  juice  has  a 
density  indicating  10  or  12  per  cent,  of  sugar,  and  the  deficiencies  are 
so  great  it  is  necessary  to  know  whcrefrom  they  come.  In  every 
'  factory  the  beetroots  are  weighed,  all  the  juice  is  measured,  the  density 
recorded  and  proved  at  least  eight  or  ten  times  per  day,  and  the 
percentage  called  for  must  be  found.  It  would  be  very  amusing  to 
see  our  planters  frying  beet-juice  '  in  our  open  kettles,'  and  therefrom 
trying  to  make  sugar.  The  black  stuff  coming  would  rather  frighten 
them.  Give  us  sugar-canes  yet  (although  it  is  said  they  are  degene- 
rated) with  deep-ditiined  lands,  '  renewed  with  peas,'  thorough  deep- 
ploughed  land  that  will  produce  cane  8  feet  long  when  cut  for  the 
mill,  and  weighing  125,000  lbs.  (nearly  60  tons)  to  the  acre,  if  the 
juice  be  8^^  Beaume  =  12,000  lbs.  sugar  and  8000  molasses ;  others  may 
cultivate  beets.  Peligot  is  right  when  he  says :  '  If  in  Europe  we  had 
the  sugar-cane  we  would  furnish  sugar  to  the  world,  and  so  cheap  as 
to  defy  competition.'  The  apparatus  used  in  Cuba  will  do  better  than 
either  presses  or  diffasion,  the  tanks  being  so  constructed  that  a  very 
dense  juice  is  produced.  If  the  mill  would  give  juice  at  S°  Beaume, 
the  displacement  apparatus  with  the  same  canes  would  furnish  juice  at 
8°*5  to  9°  Beaume.  If  more  fuel  is  required,  it  is  simply,  because  a 
larger  quantity  of  sugar  is  produced.  Two  or  three  hands  can  work 
the  apparatus.  Only  one-half  of  the  power  is  required  to  slice  canes 
that  is  now  used  to  press  the  cane  with  rollers.  The  bagasse  used  in 
Cuba  contains  13*5  lbs.  of  sugar  to  100  lbs.  bagasse  (each  100  lb& 
of  canes  giving  40  lbs.  bagasse,  250  lbs.  canes  gave  the  100  lbs. 
bagasse),  and  a  little  over  10  lbs.  of  the  13-5  lbs.  of  sugar  were 
extracted.  Had  sliced  canes  been  used  instead  of  bagasse  the  ex- 
haustion would  have  been  much  more  complete.  In  evaporating 
sugar  in  Louisiana,  fuel  equal  to  1  lb.  of  coed  is  used  to  evaporate 
3  lbs.  of  water.  In  Europe  1  lb.  of  coal  evaporates  6  lbs.  of  water  in 
manufacturing  beetroot  sugar." 

The  following  details  of  the  sugar-cane,  its  contents,  and  the 
manufacture  of  sugar  from  it,  are  well  worthy  the  attention  of  all 
interested  in  its  culture : 

1240  gallons  of  juice  at  8^*5  Beaum6  produced  on  a  plantation 
1048  lbs.  of  sugar  and  480  lbs.  of  molasses. 

One  gallon  of  juice  at  8° '5  BeaumS  will  weigh  8*96  lbs.  avoirs 
dupois.    Therefore,  1240  gallons  of  juice  will  weigh  11,111  lbs. 

100  lbs.  of  cane  contain  90  lbs.  of  juice.  Then  11,111  lbs.  of 
juice  are  produced  by  12,345  lbs.  of  cane. 

At  8^*5  Beaum^  the  juice  contains  15*3  per  cent  of  pure  and  dry 
sugar.  If  so,  11,111  lbs.  of  juice,  having  that  density,  will  produce 
1700  lb&  of  sugar. 
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When  the  sugar  is  taken  out  of  the  boiler^  it  is  oomMned  with 
water  of  crystallization,  which,  being  added  to  the  15 '8  per  cent,  of 
pure  and  dry  sagar=:17*595  per  cent,  of  sugar  and  molasses;  of 
this,  three  parts  are  sugar  and  two  parts  are  molasses,  and  we  have 
for  the  11,111  lbs.  of  juice  at  17 '595  per  cents  1655  lbs.,  of  which 
1173  are  sugar  and  482  molasses. 

This  plainly  demonstrates  that  the  loss  in  the  mannfacturing  was 
427  lbs.  of  sugar  and  molasses.  Also,  we  can  peroeiTe  that  with 
11*8  lbs.  of  cane  1  lb.  of  sugar  uid  0*48  of  a  pound  of  mdasses  were 
produced;  that,  had  there  been  no  loss  in  manufacturing,  10*5  lbs. 
of  cane  would  haye  produced  1  lb.  of  sugar  and  0*66  of  a  pound  of 
molasses ;  and  that,  if  no  molasses  had  beien  produced,  but  tiie  whole 
juice  had  been  converted  into  sugar,  1  lb.  of  sugar  would  have  been 
produced  by  7;  26  lbs.  of  cane. 

The  land,  according  to  quality,  can  grow  or  produce  in  Lomsiana 
from  18,000  to  45,000  of  canes  to  the  acre ;  the  length  of  the  cane 
will  yary  from  3  to  8  feet ;  their  weight  being  on  an  average  10  oss. 
avoirdupois  to  the  running  foot. 

Canes  4*5  feet  long,  weichin^  each  8  lbs.,  and  growing  850  per 
row,  of  100  feet  long,  would  give  61,125  lbs.  to  the  acre.  As  an 
average,  the  acre  can  be  set  down  at  60,000  lbs. 

When  canes  are  cut  before  they  are  injured  by  the  cold,  they  can 
be  kept  for  making  sugar  from  three  to  four  months.  They  lose 
some  of  their  water  of  vegetation  ;  the  sugar  does  not  change  in  the 
least,  and  stays  in  perfect  preservation. 

May  9th,  1873. — Seven  months  ago,  that  is,  in  October,  1872,  canes 
were  cut  to  plant ;  the  sugar  in  those  canes  is  yet  in  perfect  preserva- 
tion, and  the  juice  has  a  density  of  8^  Beaum6. 

The  joints  of  a  cane  that  has  dropped  its  leaf  contain  only  crystal- 
lizable  sugar.  The  buds,  or  young  suckers  of  the  joints,  produce 
the  larger  part  of  the  colouring  matter  found  in  the  juice.  In 
Louisiana  the  density  of  the  cane  juice  varies  from  6°  to  10^  Beaum^  ; 
8^*5  Beaum6  being  tiie  average ;  15*33  per  cent,  of  pure,  dry  sugar. 

With  displacement  of  methodical  washings,  the  sugar  contained  in 
the  sugar-cane  can  be  easily  exhausted.  When  thoroughly  defecated, 
the  juice  of  the  cane  is  very  easily  manufactured  into  sugar,  and  the 
whole  of  the  sugar-cane  can  be  made  to  crystallize. 

The  planters  require  from  35  to  55,  and  even  more,  pounds  of  cane 
to  make  1  lb.  of  sugar,  and  0*66  of  a  pound  of  molasses.  The 
average  for  the  State  is  2*25  lbs.  of  sugar  and  1*50  lb.  of  molasses 
to  100  lbs.  of  cane.  Thus  100  acres,  or  6,000,000  lbs.  of  cane,  are 
e<j[ual  to 

$  $ 

135,000  lbs.  of  Bngar,  at  8  0 10,800 

90,000  IbB.  molassos,  at  4  0 3, GOO 

14,400 

Expenses,  cnlture 6,000 

Manufacture     5,400 

Taxes,  oyerseer,  engineer,  &o 2,000 

12,400 

Total $2,000 


«■ 
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We  have  demonstrated  that  10*5  lbs.  of  cane  can  easily  produce 
1  lb.  of  sugar  and  0*66  of  a  ponnd  of  molasses.  Then  6,000,000  lbs. 
of  cane  will  produce  equal  to 

$0.  $  0. 

571,428  lbs.  of  sugar,  at  8  o 45,713    24 

d80,»52  lbs.  molasses  at  4  c.    ..      ..     15,238    08 

60,951    32 

Expenses,  culture     5,000    00 

Manufacture      11,951    32 

Taxes,  oYerseer,  engineer,  &c.        ..      2,000    00 

18,951    32 

Total $42,000    00 

6,000,000  lbs.  of  cane  manufactured  into  sugar  of  firsts,  seconds, 
&c.,  would  produce  (white  sugar) 

$  $ 

750,0001b8.  ofsugar,  atl2c 91,200 

140,000  Ibe.  molasses,  at  3  c 4,200 

95,400 

Expenses 25,400 

Total $70,000 


Concrete  sugar  contains  10  per  cent,  less  water  than  ordinary 
sugars,  which  usually  have  sugar  three  and  molasses  two  parts.  Thus 
6,000,000  lbs.  of  cane  manufEictured  into  concrete  would  produce 
867,510  lbs.  of  sugar  at  the  price  of  some  7  cents  per  pound,  or 
£60,725 ;  less  expenses,  £20,725  =:  £40,000. 

India. — A  few  particulars  regarding  the  earliest  deyelopment  of 
the  sugar  industry  will  not  be  found  uninteresting.  The  sugar-cane 
is  a  native  of  India  and  Indo-China,  where  it  was  exclusively  culti- 
vated £rom  remote  ages  down  to  the  middle  of  the  thirteenth  century. 
At  this  period  the  trade  extended  itself  into  the  countries  beyond  the 
Ganges,  and  the  cultivation  was  speedily  taken  up  in  Arabia,  Syria, 
and  Egypt  GraduaUy  the  plant  was  introduced  into  Cyprus  and 
Sicily,  and  thence  into  Madeira  and  the  Canary  Islands,  ere  long 
becoming  in  Spain  and  France  a  favourite  object  of  culture.  In  the 
beginning  of  the  sixteenth  century,  the  sugar-cane  was  imported  into 
St  Thomas  and  St.  Domingo,  where  its  culture  was  rapidly  deve- 
loped, and  a  systematic  trade  established  in  those  colonies. 

The  sugar-cane  was  doubtless  known  in  India  from  time  immemo- 
rial, and  grown  for  food,  as  it  still  is  in  the  present  day,  chiefly  in 
those  regions  which  are  unsuited  for  the  manufacture  of  sugar.  "From 
the  elaborate  investigations  of  Bitter,  it  appears  that  it  was  originally 
a  native  of  Bengal  and  of  the  Indo-Chinese  countries,  as  well  as  of 
Borneo,  Java,  Bali,  Celebes,  and  other  islands  of  the  Malay  Archipe- 
lago. But  there  is  no  evidence  that  it  is  now  found  anywhere  in  a 
wild  state. 

The  extraction  of  the  juice  from  the  cane — ^the  first  step  toward  the 
manufacture  of  raw  sugar — was,  in  early  times,  e£Eected  by  the  rudest 
appliances.    The  stump  of  a  tree,  the  upper  part  of  whidi  was  carved 
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into  a  mdo  resemblance  of  a  human  head,  was  regarded  as  a  deity, 
which  enabled  the  ancestor  of  the  poor  ryot  of  the  present  day  to 
obtain  the  joice  which  wonld  yield  the  much-prised  sweet  crystals. 
Into  the  hole  representing  the  mouth  of  the  figure,  or  into  one  made 
lower  down,  was  inserted  the  end  of  a  long  pole,  which  served  as  a 
lever  to  crush  tho  juice  from  a  piece  of  cane  placed  between  it  and 
the  stump.*  The  Buck  Indians  or  Caribs  of  British  Guiana,  it  is 
curious  to  remark,  now  employ  an  almost  exactly  similar  contrivance 
for  a  like  purpose,  f 

This  ineffective  method  gave  place  to  one  by  which  the  juice  was 
crushed  out  in  a  mortar.  The  primitive  mill  still  used  in  Dinajpur 
is  an  adaptation  of  this  plan,  and  is  constructed  as  follows*  A  sound 
tamarind  tree  being  selected,  it  is  out  down  at  about  two  feet  from  the 
ground,  where  it  may  be  a  foot  and  a  half  or  more  in  diameter.  The 
stump  is  then  hollowed  out  in  the  form  of  a  mortar,  and  from  the 
bottom  of  the  hollow  a  hole  is  bored  a  little  way  perpendicularly. 
The  exterior  of  the  stump  is  next  pierced  by  a  hole  which  meets  the 
previous  boring  obliquely,  and  thus  affords  an  outlet  for  the  juice, 
which  runs  into  a  strainer  fixed  over  an  earthen  pot  sunk  in  the 
ground  amongst  the  roots  of  the  tree.  The  pestle,  it  is  to  be  observed^ 
does  not  pound  the  pieces  of  cane,  but  crushes  or  squeezes  them.  It 
consists  of  the  trunk  of  a  tree  some  18  or  20  feet  in  length,  and  about 
a  foot  in  diameter,  rounded  off  at  the  larger  end,  which  is  placed  in 
the  hollow  of  the  mortar  in  an  inclined  position.  A  pair  of  oxen  are 
yoked  to  a  horizontal  pole,  which  is  supported  at  the  outer  end  by  a 
bamboo  hanging  by  a  notch  made  in  the  root  end  from  the  upper  and 
smaller  end  of  the  long  pestle,  while  the  other  end  is  attached  by  a 
loop  to  a  bamboo  hoop  which  encircles  the  stump,  and  thus  acts  as  a 
runner.  The  pestle,  therefore,  forms  a  double-armed  lever,  the  ful- 
crum of  which  is  situated  at  the  edge  of  the  mortar,  the  cane  being 
crushed  between  the  sides  of  the  pestle  and  mortar  respectively.  The 
force  with  which  the  pestle  acts  is  increased  by  the  driver  sitting 
upon  the  outer  extremity  of  the  horizontal  pole,  and  sometimes  by 
weights  being  added.  Such  a  machine,  however,  is  totally  ineffectual 
to  crush  the  cane  until  it  has  been  first  cut  into  small  pieces.  To 
this  end  a  bamboo  stake  is  driven  firmly  into  the  ground,  and  a  deep 
notch  made  in  the  end  projecting  upwards.  The  attendant  passes  the 
canes  through  this  notch,  which  slits  them  longitudinally,  while  ho 
cuts  off  the  slit  canes,  in  lengths  of  about  a  foot  each,  with  a  rude 
chopper. 

The  sugar  mill  of  Chinapatam  is  a  slight  improvement.  Instead 
of  the  standing  stump  of  a  tree  being  used,  which  could  only  be  done 
when  a  suitable  tree  grew  on  the  desired  spot,  the  mortar  is  carefully 
fashioned  out  of  the  tnmk  of  a  tree  some  10  feet  long,  8  feet  of 
which  is  firmly  embedded  in  the  ground.  The  hollow,  for  two-thirds 
of  the  depth,   is  in  the  shape  of  an   inverted  truncated  cone,  the 

•  The  sugar-cane  appears  to  be  referred  to  in  the  Kig-Veda,  probably  the  most 
ancient  work  known  in  the  world,  and  in  the  Mahibharata.  The  Agni-Pur&na  also 
contains  a  reference  to  the  art  of  sugar-boiling. 

t  Kev.  W.  II.  Brett's  *  Indian  Tribes  of  Guiana '  contains  a  coloured  plate  repre- 
senting Caribs  crushing  sugar-cane  in  this  manner. 
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remaining  third  being  cylindrical,  with  a  hemispherical  projection  at 
the  bottom,  like  the  lower  part  of  a  common  beer  bottle.  A  forked 
branch  of  a  tree  is  worked  down,  Eobinson  Crusoe-like,  to  a  beam 
or  plank  some  4  or  6  inches  in  thickness,  and  varying  from  near 
18  inches  in  breadth  at  the  single  end  to  less  than  a  foot  at  the 
forked  ends,  when,  by-the-way,  it  has  mnch  the  appearance  of  a 
monster  boot-jack.  This  beam  is  placed  horizontally  with  the  hollow 
against  the  mortar,  and  the  bullock-driver  sits  on  the  undivided  end 
to  which  the  cattle  are  attached,  while  the  beam  turns  round  the 
mortar  like  a  screw-key  which  if  ^too  large  would  slip  round  a  nut. 
The  pestle  is  a  piece  of  hard  wood  of  the  usual  form,  which  is  pressed 
down  by  a  beam,  one  end  of  which  is  attached  either  directly  over  or 
near  above  the  undivided  end  of  the  lower  beam.  There  is  a  hollow 
on  the  under  side  of  this  upper  beam  immediately  over  the  mortar,  in 
which  rests  the  top  of  the  pestle,  the  other  extremity  being  pulled 
downwards  by  cords  attached  to  the  forked  ends.  By  tightening  or 
slackening  these  cords,  the  upper  beam  acts  as  a  regulating  lever  to 
give  the  pestle  more  or  less  force.  The  whole  arrangement,  when  at 
rest,  has  very  much  the  appearance  of  a  huge  lime-squeezer. 

The  transition  from  the  arrangement  last  described  to  the  vertical 
wooden  roller  mill  now  in  use  at  Chica  Ballapura,  and  in  other  parts 
of  India,  was  but  natural.  We  find  in  this  mill  the  same  idea  of  a 
lever  pressing  upon  the  top  of  the  pestle  applied  to  another  purpose, 
in  the  beam  which  is  fixed  to  the  top  of  the  longer  of  the  two  rollers 
which  projects  above  the  framework  in  which  they  are  placed.  The 
other  roller,  which  is  only  the  height  of  the  frame,  is  turned  by  the 
four  spiral  grooves  and  ridges  at  the  upper  end  being  jammed  against 
corresponding  grooves  and  ridges  on  the  long  roller.  The  transmis- 
sion of  motion  by  means  of  the  cog-wheels  of  modern  times  is  thus 
seen  to  have  had  its  origin,  probably  many  centuries  before  the 
Christian  era,  among  the  ancient  inhabitants  of  India.  * 

To  place  two  such  cylinders  of  hard  wood  in  a  frame,  horizontally 
instead  of  vertically,  so  that  they  could  be  turned  by  two  men,  one  at 
each  end,  and  could  be  easily  moved  from  place  to  place,  was  the 
simplest  way  of  meeting  the  requirements  of  those  who  had  but  little 
cane  to  squeeze.  Its  cheapness,  however  (it  can  be  made  for  two  rupees, 
4«.),  was  probably  the  greatest  inducement  to  its  adoption.  Such 
mills  are  in  common  use  near  Calcutta.  They  are  almost  universally 
employed  by  the  Chinese,  amongst  whom  they  are  conveyed  from 
place  to  place,  along  the  rivers  and  canals  in  the  sugar  districts,  by 
migratory  sugar  boilers.  Being  temporarily  erected  in  some  central 
spot,  where  the  produce  of  several  farms  can  be  conveniently  brought, 

*  See  Reports  from  the  officers  of  the  East  India  CompaDj  on  the  caltivation  of 
sugar-cane  in  Hindostan.  Dr.  Roxburgh,  Mr.  Touchet,  Mr.  Cardin,  Mr.  Peddington, 
Dr.  Tennant,  Mr.  Prinsep,  Captain  Sleeman,  Dr.  Wallich,  Dr.  Buchanan,  Mr.  Haines, 
Mr.  G.  II.  Smith,  and  others,  *  Asiatic  Society's  Journal/  *  Transactions  of  the  Agri- 
Horticultural  Society,'  and  Parliamentary  Report  from  the  select  committee  appointed 
to  inquire  into  the  matter  contained  in  the  petition  of  the  East  India  Company,  com- 
plaining of  the  imposition  of  duties  on  East  India  produce.  A  woodcut  of  each  of  these 
three  kinds  of  mills  may  be  found  in  lire's  '  Dictionary  of  Arts,  Manufactures,  and 
Mines,'  sixth  edition,  vol.  iii. ;  and  of  the  two  last  in  <  Chambers's  Encyclopiedia,' 
Tol.  viii. 
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the  workmen  are  kept  in  constant  employment  until  the  oaneB  near  at 
hand  are  all  out,  and  another  move  beoomea  neoeosarj.* 

We  thus  find,  in  the  reoorda  of  the  ancient  arts  of  Hindostan,  roller 
mills  for  emshing  cane,  both  vertical  and  horizontal,  which  are  barely 
improved  amongst  the  same  people  at  the  present  day,  and  are  exact 
prototypes  of  the  machinery  now  in  use. 

The  first  mills  nsed  in  more  modem  times  were  known  as  edge- 
mills,  and  are  now  chiefly  nsed  for  crushing  oil-seeds,  apples  (in 
cider  districts),  and  in  tanneries.  A  large  heavy  wheel,  generally  of 
stone,  was  made  to  revolve  vertically  npon  ito  edge  in  a  small  circnlar 
area  some  8  or  10  feet  in  diameteur,  by  cattle  or  wind  power.  The 
pieces  of  cane  were  strewed  in  the  concave  path  of  the  wheel,  and  the 
jnice  flowed  away  by  a  channel  formed  for  uie  pnrpose.  P^  Lafitan 
relates  the  donation  to  the  Convent  of  St  Benoit  by  William  H., 
King  of  Sicily,  of  such  a  mill  for  crushing  sugar-canes,  along  with 
its  privileges,  workmen  and  dependencies,  which  remarkable  gift 
bears  the  date  llGG.f 

In  the  next  century  we  find  mention  of  the  use  of  vertical  wooden 
rollers  in  Europe,  the  introduction  of  which  is  generally  attributed 
to  Gonzales  de  Yelosa.  In  the  fifteenth  century  their  use  crept  to 
Madeira  and  the  Brazils.  Early  in  the  century  following  roller  mills 
were  established  in  Hayti  and  in  other  places  contemporaneously  with 
the  spread  of  cane  cultivation.  The  old  vertical  wooden  mill  is  still 
to  be  found  in  many  places  in  the  West  Indies  and  elsewhere ;  and 
more  than  one  may  now  be  seen  at  no  great  distance  from  Port-of- 
Spain,  Trinidad. 

From  wooden  rollers  to  those  of  stone  and  then  of  iron  the  progres- 
sion was  unavoidable.  Many  examples  of  stone  roller  vertical  mills 
are  still  in  existence,  while  vertical  mills  with  iron  rollers  are,  even 
now,  comparatively  common.  Ligon  states  that  when  he  visited  Bar- 
bados in  1647,  Uie  planters  were  ignorant  of  many  things,  and 
amongst  others  he  mentions  "  the  true  way  of  covering  their  rollers 
with  plates  or  bars  of  iron."  {  This  information,  it  appears,  they 
obtained  from  Femambuck  (Pemambuco),  in  Brazil,  whence  they  had 
"  gotten  plants." 

Cattle  gave  place,  subsequently,  to  wind  and  water  power,  both  of 
which  are  still  largely  used  in  remote  districts.  As  recently  as  1848 
a  mechanical  engineer  found  it  necessary  to  call  the  attention  of  the 
planters  of  Trinidad  to  the  superior  advantages  of  steam-power, 
which  at  that  time  seemed  not  to  be  fully  appreciated.  §  The  use  of 
steam  has  enabled  boiling  houses  to  bo  erected,  and  consequently 
estates  to  be  established,  in  situations  where  it  had  been  impossible 
to  do  so  previously.  Its  employment  as  the  motive  power  in  estates' 
boiling  houses  may  now  be  said  to  be  general,  although  it  offers  a 

*  Sir  George  Staunton's  *  Authentic  Account  of  an  Embassy  from  the  King  of  Great 
Britain  to  the  Emperor  of  China,'  1797. 

t  *  History  dea  D^couvertes  et  Conqu^tes  des  Portugais.' 

X  *  History  of  Barbados/  1650.  See  also  Houghton's  *  Husbandry  and  Trade/  in 
the  papers  issued  from  Friday,  Jime  17  (No.  cccviii),  to  Friday,  September  2 
(No.  cccxix),  1698. 

§  See  advertisement  and  correspondence  in  the  ' Port-of-Spain  Gazette'  for  that 
year. 
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method  of  economizing  labour  in  many  operations  to  which  it  has 
been  seldom  or  never  applied  as  yet,  the  advantages  of  which,  even  at 
the  present  day,  remain  to  be  estimated  at  their  true  value. 

Within  the  last  thirty  or  forty  years  mechanical  engineers  have 
brought  the  old  model  horizontal  roller  mill  to  the  highest  state  of 
perfection.  The  first  letters  patent  ever  issued  in  England,  in  con- 
nection with  sugar  manufSacture,  were  granted  to  *'  WiUoughby, 
Francis,  Lord;  Hyde,  Laurence;  and  De  Marcato,  David,"  for  the 
"  makeinge  and  frameinge  of  sugar  mills ;"  and  are  dated  and  num- 
bered Aj>.  1663,  February  4 — No.  141.  Mills  have  since  been  made 
of  three,  four,  and  five  rollers ;  but  those  consisting  of  three  rollers 
have  been  found  to  give  the  best  results  with  the  least  expenditure 
of  power.  Since  the  above  date,  upwards  of  80  patents  have  been 
taken  out  relating  to  machinery  for  extracting  the  juice  from  the 
sugar-cane,  all  of  which,  with  some  dozen  or  so  of  exceptions,  are 
merely  adaptations  of,  or  improvements  in  connection  with,  roller 
crushing  mills. 

The  iMpisaation  of  the  juice  appears  to  have  been  carried  on  in  India 
from  the  earliest  times  of  which  any  account  is  discoverable.  Al- 
though the  mill  was  universally  without  shelter,  the  boiling  apparatus 
on  the  other  hand  was  invariably  covered  by  a  shed.  The  range  con- 
sisted of  a  series  of  (generally)  eleven  earthen  boiling  pots,  suspended 
between  two  parallel  mud  walls  about  20  feet  long,  2  feet  high,  and 
18  inches  apart,  the  interstices  between  the  pots  being  filled  in  with 
clay.  A  flue  was  thus  formed,  at  one  end  of  which  was  a  large 
circular  iron  pan,  exactly  like  the  present  copper,  under  which  was 
the  fireplace — a  hole  dug  in  the  ground.  The  iron  pan  served  as 
the  teache. 

The  arrangement  just  described  has  undergone  no  alteration  or 
improvement  up  to  the  present  day ;  neither  has  the  process  adopted, 
which  is  as  follows:  After  the  juice  has  been  concentrated  to  the 
consistence  of  sling — goor  or  jaggery  as  it  is  termed — it  is  placed  in 
pots  and  handed  over  by  the  ryot,  or  farmer,  to  the  goldar,  or  sugar 
boiler.  When  it  has  to  bear  carriage  a  long  distance  it  is  further 
concentrated  by  the  ryot,  until  it  resembles  an  inferior  description  of 
concrete.  By  the  goldar  the  pot  extract  is  put  into  bags  of  coarse 
gunny  or  sack-cloth,  which  are  hung  over  a  number  of  large  earthen 
vessels,  and  on  water  being  sprinkled  on  the  tops  of  the  bags  the 
molasses  drains  away  by  dii^lacement.  The  sugar  from  the  bags  is 
then  mixed  with  water  in  a  pan  like  a  large  copper,  sunk  in  a 
cylindrical  cavity  in  the  ground  which  serves  as  a  fireplace.  After 
being  allowed  to  boil  for  a  short  time,  an  alkaline  solution  prepared 
from  the  ashes  of  the  plantain  tree  is  added,  and  subsequently  some 
milk.  The  liquor  is  next  strained  through  cotton,  and  the  former 
process  is  repeated  until  a  sufficient  concentration  has  been  attained. 
It  is  then  poured  into  earthen  pots  with  curved  sides,  large  at  the 
top  and  pointed  at  the  bottom  where  they  are  plugged  with  a  plantain 
leaf^  and  placed  in  a  curing  shed  on  a  wooden  grating  at  some  little 
distance  from  the  ground.  Here  they  are  allowed  to  drain  into 
vessels  placed  underneath.  A  layer  of  moist  leaves  of  the  Valitneria 
9pirdlis  is  placed  on  the  top,  which  affcer  some  time  is  removed,  and. 
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the  cmst  being  broken,  fresh  leavee  are  added,  and  the  prooeeB  is 
repeated  until  complete  crystallization  has  taken  place. 

There  is  one  fact  which  mnst  strike  the  most  casual  inqnirer  into  the 
early  history  of  sugar  manufacture  in  its  birthplace,  and  it  is  one  to 
which  the  attention  of  the  reader  may  here  be  directed.  The  raw. 
produce,  which  goes  by  the  name  of  goor  or  jaggery,  is  made  chiefly 
by  a  nimiber  of  farmers  acting  in  concert.  The  process  is  carried 
out  in  common  by  the  association,  but  is  sjpeciaUy  deputed  to  some  of 
their  number  who  confine  themselves  to  this  branch,  the  produce  of 
each  man's  land  being  sent  to  the  common  factory.  The  goor  is 
then  handed  over  by  the  ryots  to  another  distinct  caste,  the  goldars, 
who  make  the  solid  sugar,  some  of  whom  again  are  sugar-boilers  or 
refiners,  and  others  confectioners,  who  make  candy,  &c.  The  vital 
principle  of  division  of  labour  is  thus  most  stricUy  carried  out,  the 
whole  manufacture  involving  at  least  the  employment  of  two  sections 
of  one  caste,  and,  where  it  is  largely  followed,  two  distinct  tsastes  and 
no  less  than  five  or  six  sub-classes,  which  implies  its  division  into  as 
many  different  branches. 

The  following  account  is  given  by  Baboo  Joykishen  Mookerjee, 
a  zemindar  of  Hooghly :  ^  Two  species  of  sugar-canes,  known  in  tiiis 
country  as  the  kajlee  and  the  pooree  canes,  have  from  time  immemorial 
been  cultivated  in  this  district  (Burdwan).  These  canes  always  gave 
the  cultivators  very  good  returns,  and  their  cultivation  therefore,  in 
former  times,  gradually  increased  with  the  increased  demand  of  sugar 
for  exportation. 

"  Whether  these  crops  were  native  to  the  soil  or  merely  accli- 
matized is  not  known ;  but  no  account  of  the  total  failure  of  these 
canes,  such  as  was  the  case  with  what  were  called  the  Bombay  canes, 
can  be  gathered  from  the  accounts  of  the  oldest  inhabitants.  More 
than  forty  years  ago  Mr.  McDowal  introduced  the  red  canes  from  tho 
district  of  Rungpore,  and  they  were  thence  called  the  Shahiban 
Ehooshir.  The  cultivation  of  this  species  of  cane  spread  very 
rapidly,  as  the  cultivators  found  that  they  yielded  more  juice  and 
contained  more  saccharine  matter  than  the  country  ones;  and  in 
about  eight  years  it  spread  gradually  over  Hooghly  in  common  with 
the  other  southern  districts.  About  the  same  time,  that  is,  nearly 
thirty-five  years  ago,  the  red  or  Bombay  cane  was  introduced  in  the 
district  from  Nimgee  Bungalow,  a  place  a  few  miles  from  Calcutta. 
It  was  at  first  cultivated  at  Bally,  Ooterparah,  Rughoonathpore,  and 
their  neighbourhood,  but  in  a  few  years  the  cultivation  gradually 
exteuded  to  the  banks  of  the  Domoodah,  close  to  Porgunnah  Chunder^ 
kona.  A  very  great  impetus  was  given  to  the  cultivation  of  sugar- 
cane in  this  and  the  other  districts  by  the  large  diminution  in  the 
supply  of  sugar  from  Mauritius  and  the  West  Indies,  in  consequence 
of  the  restrictions  imposed  about  this  time  on  the  slave  trade  and  slave 
labour.  For  more  than  fifty  years  the  cultivators  reaped  luxuriant 
harvests  of  the  Shahiban  and  Bombay  sugar-canes,  and  improved 
their  condition  to  no  small  extent.  Brick-built  houses  sprang  up  in 
every  direction,  and  tho  condition  of  a  largo  portion  of  ihe  tenantry 
was  altogether  very  cheering.  In  1854  and  1855,  however,  the  first 
symptoms  of  the  blight,  which  totally  exterminated  these  valuable 
crops  from  tho  district,  first  made  Uieir  appearance.     A  few  cane 
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boshes  here  and  there  appeared  withered  during  the  first  jear.  This 
did  not  attract  much  attention,  but  the  next  year  the  cultivators  were 
alarmed  at  the  destruction  of  about  two-tiiirds  of  the  crop,  and 
although  every  means  that  lay  in  their  power  were  had  recourse 
to  to  save  the  crops  from  the  Dhoosha  (sugar-cane  blight),  the 
attempt  was  entirely  fruitless.  After  an  inefficient  struggle  for  more 
than  three  years,  the  cultivation  of  both  these  descriptions  of 
sugar-cane  was  given  up  in  despair  and  the  ryots  had  to  fall  back 
on  the  cultivation  of  tiieir  own  country  canes,  the  kajlee  and  the 
pooree.  After  the  extinction  of  the  highly  paying  descriptions  of 
canes,  the  ryots  had  not  much  heart  to  cultivate  the  inferior  de- 
scriptions of  cane ;  but  they  had  not  long  to  mourn  for  the 
extinction  of  their  valuable  crops,  for  in  about  the  year  1860-61, 
the  shamsJiara  cane,  which  is  nearly  equal  to  the  extinct  descriptious, 
was  introduced  in  this  district.  The  cane  is  believed  to  have  been 
imported  from  Otaheite.  Its  cultivation  has  steadily  increased,  and 
the  quality  of  the  cane  has  evidently  improved  by  reason  of  the  great 
care  taken  in  its  cultivation  and  of  the  large  expense  that  is  incurred 
in  manuring  the  soil  and  irrigating  the  crops.  A  short  account  of 
the  cultivation  of  sugar-cane  in  this  district  was  published  in  the 
'Agricultural  and  Horticultural  Society's  Journal,'  vol.  ix.  part  3, 
of  1857,  pages  353-358.  It  would  be  worth  while  to  ascertain 
whether  the  importation  of  new  seed  or  plants  of  the  Bombay  cane 
might  not  have  the  effect  of  restoring  its  cultivation." 

Of  all  agricultural  products  sugar-cane  requires  the  most  care. 
Before  filling  a  plantation  the  ground  must  be  ploughed  at  least 
ten  times ;  manured  and  left  fallow  for  a  whole  year.  In  the  second 
year,  when  the  time  of  planting  approaches,  beds  two  yards  square 
are  prepared  by  kneading  the  soU  till  it  acquires  the  consistency 
of  mud.  Ten  heads  of  sugar-cane  are  then  buried  horizontally  in 
each  plot  and  well  covered  with  the  moist  earth,  which  is  allowed  to 
dry  for  ten  or  twelve  days  or  until  cracks  appear.  Each  cane-head 
planted  has  four  or  five  joints,  and  from  each  of  these  a  shoot  springs 
twenty  days  after  planting.  From  this  time  till  the  cane  is  ready  for 
cutting,  fresh  water  is  admitted  every  four  days.  In  three  months  the 
shoots  attain  the  height  of  a  yard,  and  at  this  stage  it  is  usual  for  the 
outside  leaves  to  be  carefully  wrapped  and  bound  round  the  stalk  as 
a  support  and  protection.  Later  on,  further  support  in  the  shape  of 
a  bamboo  fifteen  feet  long  to  two  canes,  is  added,  and  thenceforth  the 
canes  require  to  be  tied  afresh  to  the  bamboo  every  six  weeks  as 
their  height  increases.  The  cutting  commences  a  year  from  the  time 
of  planting.  In  some  districts  a  large  expenditure  is  incurred  in 
fencing  the  gardens  to  keep  out  jackals,  which  are  exceedingly  partial 
to  the  sweet  cane.  For  this  purpose  as  many  as  60,000  bcmiboos  are 
required  for  a  plantation  of  eight  acres.  The  canes  to  be  used  for 
sugar  and  jaggery  are  taken  direct  from  the  field  to  a  large  open 
shed,  where  ^ey  are  passed  through  a  press  composed  of  two  circular 
pieces  of  hard  wood  made  to  revolve  by  rude  machinery  worked 
by  bullocks.  When  about  twenty  chatties  of  juice  have  been  ob- 
tained the  boiling  begins  and  lasts  for  an  hour.  To  each  boiler 
of  juice  a  ffiss  of  lime  is  added.  When  boiled  the  mixture  is 
ponied  into  an  iron  vessel,  and  after  being  stirred  for  a  while  is 
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poured  oat  again  on  a  mat,  on  whicli  the  sngar  driee  and  beoomea  . 
hard.    It  is  Sien  broken  up  and  packed  for  market  in  baskets  cdF  five 
mannds  each. 

The  goor  of  the  Sahitm  districts  in  Sinde  varies  in  appearance  and 
substance  from  that  of  other  parts.  It  is  remarkably  hard,  and 
requires  some  exertion  to  break  it,  and  is  at  the  same  time  of  a  rerj 
deep  colour.  This  is  doubtless  owing  to  the  nature  of  the  sngar-canei 
which  is  quite  different  from  that  of  Southern  India.  It  is  a  thin, 
cane-like  plant,  seldom  much  thicker  than  a  small  finger,  yery  hard, 
and  yieldmg  little  juice,  so  that  to  see  the  business  of  expressing  the 
juice  therefrom,  one  would  imagine  it  scarcely  worth  the  trouble. 
The  flavour  of  tiie  goor,  however,  is  good.  A  superior  kind  of  native 
spirit  is  made  from  this  goor,  which  is  very  generally  drunk  1^  all 
classes  without  exception,  although  strictly  forbidden  in  Mahomedan 
and  Hindoo  law.  There  are  several  kinds  of  it,  which  vary  in  price 
according  to  quality.  The  liquor  is,  however,  intrinsically  the  same, 
the  good  or  bad  qtuJity  of  it  depending  upon  the  quantity  and  variety 
of  spices  added  to  it. 

Several  varieties  of  sugar-cane  are  cultivated  as  the  countiy  cane^ 
the  original  form  of  the  species;  the  ribbon  cane,  with  pu^e  or 
yellow  stripes  along  the  st^ns ;  the  Bourbon  or  Tahiti  cane,  a  more 
elongated,  stronger,  more  hairy,  and  very  productive  variety.  iSac- 
charum  wolaceum,  Juss.,  the  Batavian  cane,  is  also  considered  to  be 
a  variety ;  but  the  larger  S.  chinense,  Boxb.,  introduced  from  Canton 
in  1796  into  the  Botanic  Gkurdens  of  Calcutta,  may  be  a  distinct 
species  ;  it  has  a  long,  slender,  erect  panicle,  while  tiiat  of  S,  officii 
narum  is  hairy  and  spreading,  with  the  ramifications  alternate  and 
more  compound,  not  to  mention  other  differences  in  the  leaves  and 
flowers. 

In  the  Madras  Presidency  in  1870  there  were  29,000  acres  under 
sugar-cane ;  the  largest  quantity  was  grown  in  Bellaiy,  the  next  in 
Gkinjam  and  Cuddapah. 

The  following  have  been  the  quantities  of  sugar  exported  from 
British  India : 


Cwts. 

1865 477,099 

1866 428,341 

1867 221,006 

1868 93,187* 

1869 450,051 


Cwto. 

1870 385,638 

1871 345,300 

1872 419,282 

1873 671,659 

1874 337,465 


•  And  1346  iMgB. 

Siam, — Next  to  rice,  sugar  is  the  largest  article  of  export  from 
Siam.  Nachonyhaisi  and  Petno  are  the  principal  sugar  districts; 
but  it  is  also  produced  at  Paklat,  Bangpasoi,  Chantibon,  and 
Petchabure  in  considerable  quantities.  The  owners  of  the  mills 
seldom  cultivate  the  canes  themselves,  but  purchase  them  standing 
in  the  fields  frt)m  the  growers,  who  have  usually  money  advanced 
to  them  by  the  mill-owners  at  the  commencement  of  the  season,  to 
enable  them  to  plant  on  their  groimd,  they  in  return  being  bound  to 
sell  all  their  canes  at  a  fixed  price  to  the  person  lending  the  money, 
besides  paying  interest  at  the  usual  rate.    The  cultivation  of  the 
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BUgar-cane  has  greatly  increased.  It  is  mostly  in  the  hands  of  the 
Chinese. 

The  extraction  of  the  juice  from  the  canes  and  its  manufacture 
into  sugar  are  carried  on  in  a  very  primitive  manner,  without  any  of 
the  modem  improvements  to  obtain  from  the  cane  the  largest  possible 
quantity  of  a  superior  quality  of  sugar.  The  greatest  quantity  of 
sugar  is  made  ii^  the  neighbourhood  of  Bangkok  and  the  adjacent 
provinces,  to  where  the  tidal  waters  extend.  Here  irrigation  in  cases 
of  drought  may  be  carried  on  with  the  greatest  convenience;  and 
were  there  sufficient  labouring  hands  to  attend  to  its  cultivation,  ten 
times  the  quantity  of  sugar  now  produced  might  be  raised  in  those 
localities  to  which  the  tidal  waters  extend,  setting  aside  other  places 
appropriate  to  its  cultivation.  With  better  machinery  the  manu- 
fitcture  might  be  greatly  improved,  and  the  culture  is  very  careless. 

White  or  clayed  sugar,  red  unclayed,  and  yellow,  are  the  three 
descriptions  brought  to  market.  The  yellow  is  always  deficient  in 
grain.  Most  of  it  comes  from  up  the  country,  and  from  Chantibon ;  it 
seems  to  be  a  peculiar  description  of  sugar,  and  the  Chinese  manu- 
&cturer8  say  they  are  unable  to  granulate  it ;  it  is  usually  pretty  dry. 

The  best  sugar  is  procurable  in  March  and  April,  that  which  is 
made  in  the  two  following  months  is  mostly  from  the  second  boiling 
and  is  much  lower  in  quality.  The  quantity  produced  in  each  of  the 
years  1857  and  1858  was  about  100,000  piculs.  In  1862  the  ship- 
ments were  82,700  piculs,  being  47,000  piculs  less  than  a  five  years' 
average.  The  exports  in  1867  amounted  to  187,532  piculs ;  the 
greater  part  was  sent  to  China  ;  in  1870  the  shipments  were  101,307 
piculs.  Palm  sugar  is  manufactured  to  a  considerable  amount  at 
Pitchabur^,  but  it  is  all  consumed  in  the  country.  This  is  not  the 
same  as  the  date  sugar  known  in  Europe. 

A  company  called  the  Indo-Chinese  Sugar  Company  was  esta- 
blished here  a  few  years  ago,  who  received  a  large  grant  of  3000 
acres  from  the  Grovemment  at  a  yearly  rental  of  2$.  3d,  per  acre  for 
the  land  under  cultivation.  The  inland  duty  on  sugar  has  been 
reduced  to  9(2.  per  picul  on  white  and  4^.  on  brown.  Instead  of  the 
old  hoe  system  of  culture,  steam  ploughs  and  cultivators  have  been 
introduced,  and  large  sugar  mills  on  the  newest  principles  erected. 

China. — Although  wo  have  no  data  to  guide  us  as  to  the  sugar 
production  of  China  and  the  local  consumption,  yet  by  going  through 
the  trade  returns  of  the  several  ports,  we  glean  some  idea  of  the  export 
trade  as  shown  in  the  shipments  for  1871,  which  were  as  follows : 

IMculB. 

Swatow,  brown      461,420 

white       516,595 

Canton    316,183 

Shanghai       538,533 

Amoy      194,406 

Formosa,  brown 560,510 

white 26.544 

Chefoo 7,930 

Total      2,622,121 

Equal  to  about  3,277,000  cwt». 

M 


I*  - 


162  BUGAB. 

The  imports  of  native  sagpur  at  the  other  ports  for  the  same  year 
were  as  foUows : 

PIcoIa. 

Ningpo 87,000 

Kiukiang,  foreign        22,075 

native 16,000 

Chefoo 804,285 

Tientaien       825,047 

Newohang     80,042 

Hankow         283,010 

Chinkiang     285,149 

Total 1,493,208 

Or  in  ronnd  nnmbers  abont  1,866,500  cwts. 

The  following  shows  the  coasting  trade  carried  on.    Sugar  sent  in 
foreign  vessels  from  one  port  to  another : 


Year. 


Oatwardi. 


Inwards. 


1868 
1869 
1870 
1871 
1872 


1,&9,874 
1,198,522 
1,145,279 
1,762,390 
1, 435, 625 


Total 


6,881,690 


ptcoh. 
1,973,136 
1,574,554 
1,425,457 
2,099,836 
2,002,567 

9,075,550 


Average 
In  owts. 


1,376,838 


1,815,110 


1,720,422 


2,268,900 


Mauritius. — This  is  now  ono  of  the  principal  British  sugar-growing 
colonies.  About  1750,  the  sugar-cane  was  first  introduced  into  the 
Mauritius.  In  the  commencement,  it  made  but  little  progress,  but 
as  the  cane  began  to  be  better  appreciated,  its  cultivation  increased 
with  marvellous  rapidity  until  it  has  now  become  the  chief,  almost 
exclusive,  resource  of  the  island.  The  white  cane  which  is  in- 
digenous to  the  islands  of  the  Pacific  is  said  to  have  been  first 
planted  in  the  Mauritius,  but  the  disease  with  which  this  variety  had 
been  attacked,  considerably  restricted  in  after  years  its  cultivation. 
Of  twenty  varieties  which  have  been  introduced  at  diflferent  periods, 
the  following  six  are  said  to  be  the  most  commonly  cultivated  in  the 
island : 

The  white  cane  of  Otaheite. 

Tlie  bamboo,  or  cane  of  Batavia. 

The  Guinghan,  or  violet-striped  cane. 

The  Bellouguet,  or^purple  Java  cane. 

The  Pinang  cane. 

The  Diard  cane,  with  which  the  white  Bellougnet  is  generally  confonnded. 

The  last  is  a  recent  importation  from  Batavia.  It  is  a  hardy  plant, 
thrives  well  with  moderate  care  and  attention,  produces  a  greater 
quantity  of  stems  than  the  white  cane ;  but  does  not  hold  in  the 
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gronnd  so  well,  which  is  a  disadvantage  in  a  climate  subject  to  high 
winds  and  hurricanes.  It  yields  well  both  in  respect  of  the  number 
of  canes  and  the  quantity  of  juice,  which  is  superior  in  quality  to  that 
of  most  of  the  other  species. 

The  Pinang  cane  is  a  very  fine  species,  producing,  after  the 
Otaheite,  the  longest  and  thickest  canes,  but  it  does  not,  like  the 
Diard  and  some  other  species,  give  so  many  stems.  It  is  a  tender 
plant,  somewhat  impatient  of  and  requires  a  great  deal  of  care. 

There  are  two  species  of  Bellouguet,  the  one  white,  the  other  red. 
Both  species,  like  the  Diard,  give  a  great  many  stools  and  require 
a  great  deal  of  room  to  allow  for  spreading,  without  which  the  stems 
grow  meagre;  but  planted  wide  apart  and  carefully  tended  this 
species  will  produce  well.  The  white  is  preferred  to  the  red,  on 
account  of  the  superior  quality  of  the  sugar  made  from  it.  The 
red  gives  a  sap  strongly  coloured.  It  is  very  difficult  to  remove 
this  colouring  matter,  which  injures  the  quality  of  the  sugar.  Both 
species  require  sheltered  situations  to  come  to  perfection.  Their 
roots  growing  laterally  and  horizontally  they  have  no  hold  in  the 
ground.  The  great  quantity  of  stems  they  produce  offers  a  larger 
surfjEUse  to  the  action  of  a  high  wind  than  the  roots  are  calculated 
to  bear ;  they  are  therefore  easily  uprooted,  and  considerable  loss 
is  the  consequence. 

The  Bamboo  cane  is  the  hardiest  of  all  the  species ;  but  it  is 
not  much  admired,  owing  to  its  partaking  partly  of  the  nature  of 
the  reed  from  which  it  derives  its  name.  The  stem  is  hard  and 
dry ;  but  in  exposed  situations  and  in  marshy  ground  it  grows 
well  and  produces  a  fair  return.  It  requires  less  attention  and 
stands  drought  very  well.  The  quality  of  the  sugar  made  from 
the  juice  of  this  cane  is  inferior. 

There  are  many  other  species  cultivated ;  but  none  are  of  suf- 
ficient importance  to  require  separate  mention.  In  good  soil,  canes 
may,  with  attention  and  good  manure,  be  cut  for  six  or  seven  seasons 
running  without  its  being  requisite  to  replant.  This  is  considered 
the  longest  time  canes  will  yield  a  profitable  return  in  the  best  soils, 
in  the  lower  portion  of  the  district.  In  the  higher  parts,  the  cane 
plant  is  never  expected  to  last  more  than  three  seasons,  and  only 
two  on  poor  soils,  or  where  stones  are  common. 

Mr.  J.  Home,  the  sub-director  of  the  Boyal  Botanical  Gardens, 
Mauritius,  in  his  valuable  Report  for  1875,  states  that  the  intro- 
duction and  propagation  of  new  varieties  of  the  sugar-cane  have 
been  given  up,  for  the  present  at  least.  It  has  been  of  good 
service  to  the  colony,  and,  instead  of  the  sugar  crops  depending 
upon  the  health  of  three  or  four  varieties  of  the  sugar-cane,  the 
planters  have  now  a  choice  of  nearly  one  hundred.  These  are  not 
all  good  canes,  and  some  of  them  are  better  adapted  to  certain 
locaHties  than  others.  At  the  propagating  grounds,  where  they 
were  well  watered,  manured,  and  attended  to,  nine  or  ten  of  the 
varieties  proved  to  be  positively  bad.  These  were  either  very 
subject  to  disease  of  various  forms,  or  deficient  in  saccharine,  or 
they  did  not  ratoon  freely  after  being  cut  onco  or  oftener,  or 
they  produced  few  (five  or   six)   canes   to   the   plant.     Two   of 
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each  yariety  have  been  planted  in  reserve  ground  in  the  gardens, 
in  order  that  none  of  them  should  be  lost  to  the  colcmy.  A 
great  .matter  is  the  choice  of  healthy  cane  tops  for  planting. 
None  bnt  tops  of  the  most  vigorous  and  healthiest  canes  ijionld  be 
selected.  Through  neglect  of  this,  the  canes  deteriorate,  till  at  last 
whole  fields  come  to  be  planted  with  cane  tops  which  are  unhealthy 
and  positively  diseased.  The  Sandwich  Islands,  and  perhaps  New 
Guinea,  are  the  places  to  which  the  planters  of  Mauritius  will  have 
to  look  for  new  varieties,  more  prolific,  hardy,  and  healthy  than 
those  they  now  possess.  In  the  Sandwich  Islands  the  sugar-cane  is 
said  to  be  indigenous,  and  there  are  thirty-five  to  forty  varieties,  of 
which  only  two  are  in  Mauritius.  One  variety,  called  *'  Puol- 
lead,"  has  been  known  to  yield  an  average,  per  acre,  of  12,000  lbs.  = 
6  hhds.  of  No.  16  sugar,  on  an  extent  of  30  acres  of  good  land,  which 
had  been  irrigated.  It  is  reported  to  be  hardy  and  to  grow  freely,  in 
its  native  country,  at  an  elevation  of  2000  feet  above  the  sea. 

The  principal  improvements  made  in  the  manufacture  are  the 
vacuum  pan,  of  which  two  are  now  at  work,  and  the  centrifugal 
drying  machines,  of  which  there  are  many  at  work,  particularly  in 
the  higher  parts  of  the  district,  where,  from  the  nature  of  the 
climate,  they  are  indispensable.  The  advantages  of  both  are  un- 
deniably great.  Samples  of  sugar  made  with  the  two  improvements 
combined  show  that  sugar  can  be  made  directly  from  the  cane  juice 
which  will  bear  comparison  with  the  best  refined  sugars :  the  crystals 
are  larger,  better  defined,  and  when  "clairced*'  are  peifectly  white,  even 
without  the  aid  of  animal  charcoal.  The  superiority  of  these  methods 
over  all  others  is  incontestable.  The  sugar  far  exceeds  in  quality 
sugar  made  in  any  other  way :  it  is  made,  dried,  and  is  ready  for 
shipment  the  day  after  the  operation  is  commenced.  All  the  incon- 
veniences of  the  old  system,  which  required  at  least  fifteen  days 
to  perform  what  is  now  done  in  forty-eight  hours,  have  vanished. 
Enormous  purging  houses  with  all  the  necessary  encumbrances  of 
casks,  *^  caissons,"  &c.,  are  no  longer  required.  The  syrup,  which 
formerly  rcmaiued  in  large  tanks  tUl  it  was  fermented  and  unfit  for 
any  other  purpose  than  to  make  rum,  is  now  converted  into  sugar  im- 
mediately, and  almost  all  the  crystallizable  portion  at  once  obtained. 

The  improvement  next  in  importance  is  the  process  of  making 
sugar  caUed  Wetzell's,  from  the  name  of  the  inventor.  The  operation 
is  not  so  perfectly  periformed  as  in  the  vacuiun  pan.  The  quality  of 
the  sugar  is  consequently  inferior ;  but  still  it  is  a  great  improvement 
on  the  old  method, — the  apparatus  is  less  expensive,  can  be  made  in 
the  colony,  and  with  the  aid  of  **  turbines "  sugar  of  fine  quality  is 
produced.  The  crystals  are  however  smaller  and  not  so  clear  and 
well  defined  as  in  vacuum-pan  sugar.  Those  machines  are  employed 
on  many  estates  and  the  result  obtained  is  satisfactory. 

In  a  report  by  Sir  Honry  Barkly,  he  states:  Some  allege  that 
Mauritius  has  seen  its  brightest  days ;  that  sugar  cultivation  reached 
its  maximum  limit  several  years  ago ;  that  the  soil  is  in  many 
districts  exhausted,  and  the  cane  plant  in  consequence  subject  to  the 
attacks  of  insects  and  other  diseases,  &c.,  &c.  In  my  opinion  there 
are  no  adequate  grounds  for  any  of  these  forebodings,  though  they 
are  not  surprising  after  the  series  of  ordeals  through  which  the 
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island  has  had  to  pass.  Granted  that,  although  nearly  a  fifth  of  the 
sorfiEU^  is  still  either  covered  with  forest  or  in  a  state  of  nature,  it  is 
generally  too  elevated,  and  consequently  too  cold  and  damp  for  the 
production  of  sugar,  and  that  little  virgin  soil  is  available  for  the 
purpose  beyond  a  few  patches  of  woodland  at  the  back  of  the  estates 
of  the  more  prudent  proprietors.  Granted  that  many  estates  have 
been  most  improvidently  worked,  yet  there  seems  to  be  no  reason 
why,  with  the  improved  system  of  agriculture  now  commencing,  a 
greater  variety  of  manures,  more  frequent  fallowing,  and  a  more 
careful  rotation  of  green  crops,  the  land  now  in  cultivation  should 
not  go  on  producing  more  than  it  has  ever  hitherto  done.  As  to  the 
deterioration  of  the  sugar-cane,  which  seems  to  me  attributable  in  no 
small  degree  to  the  immoderate  and  uninterrupted  use  of  guano,  the 
steps  which  have  been  taken  to  introduce  fresh  varieties  from  Java, 
New  Caledonia,  and  other  countries,  will,  in  the  long  run,  permit  the 
entire  renewal  of  the  plant ;  and  the  question  is  not,  at  any  rate,  so 
much  beyond  the  pale  of  botany  and  agricultural  chemistry  as  to 
justify  any  serious  alarm.  On  the  other  hand,  improvements  of  the 
highest  importance,  though,  at  the  same  time,  singularly  inexpensive, 
are  now  being  carried  out  in  the  mode  of  manufacturing  sugar,  which 
are  certain  to  lead  to  a  considerable  increase  in  quantity  and  a 
wonderful  amelioration  of  quality,  and  consequently  ought  not  to  be 
lost  sight  of  in  any  appreciation  of  the  future  prospects  of  this  colony. 
I  allude  to  what  is  called,  from  its  inventor,  the  *^  leery  process,"  a 
mode  of  applying  monosulphite  of  lime,  by  which  the  juice  of  the 
cane  is  so  Uioronghly  defecated,  that  sugar  but  little  inferior  to  refined 
is  produced  at  a  first  process. 

The  great  superiority  of  the  Mauritius  sugar  arises  from  the  manu- 
facture by  Dr.  Icery's  process  of  purification  by  monosulphite  of  lime 
without  filtration  by  animal  charcoal.  The  syrups  remaining  from 
the  turbinage  of  sugar  when  treated  with  monosulphite  of  lime  give 
most  advantageous  results.  Under  the  influence  of  this  agent,  syrups 
become  purified,  decolorized,  and  crystallized  with  remarkable  fiu^ility. 
Manufactured  by  this  process,  syrup  sugars  have  a  perfect  grain  and 
fine  colour,  not  entirely  due  to  the  direct  influence  of  the  substance 
employed,  but  to  the  preparation  to  which  the  veson  or  juice  has 
already  been  submitted,  and  the  absence  in  the  syrup  of  those  foreign 
soluble  matters  which  are  the  principal  obstacles  to  ihe  crystallization 
of  the  sugars  of  the  second  boiling. 

In  Mauritius  by  the  processes  used,  all  things  being  equal,  the 
proportion  of  sugar  from  a  barrel  of  cane  juice  (which  weighs  from 
680  to  544  lbs.)  will  depend  not  only  on  the  relative  richness  of  the 
liquid,  but  also  on  the  various  circumstances  in  which  the  manu- 
fiioture  may  be  placed.  The  average  yield  may  be  taken  at  95  lbs.  of 
sugar  per  barrel  of  juice,  and  the  average  yield  of  sugar  per  acre 
ranges  from  3500  lbs.  to  5500  lbs. 

Dr.  leery  made  numerous  analyses  upon  the  difierent  species  of 
mature  canes  cultivated  in  this  island,  but  grown  in  localities  differing 
in  soil  and  temperature.  The  result  of  his  observations  was  the 
following  average  percentage  of  the  composition  of  the  juice :  * 

*  The  fiill  details  of  Dr.  Icery's  chemical  researches  are  published  in  detail  in  the 
sixth  Tolame  of  mj  '  Technologist,'  1866. 
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Water         8100 

Sugar         18*86 

Mineral  salts     0*29 

Organic  substances 0*35 

Total 100' 

The  following  aro  aaalyaes  made  by  Dr.  leery  on  different  kinds  of 
ripe  canes : 


Species  of  Cane. 


Diaid   .. 

«       •• 
Quingban 

>9 

Pinang 

Bvllouguet 

** 
** 
Bamboo 

»» 

Otaheito 


Water. 


0 

0' 

0 

0" 

0 

0 

0 

0 

0 

0 

0 

0 


698 
703 
682 
703 
697 
678 
690 
716 
708 
729 
695 
669 


0-703 


Sugar. 


0 

0 

0- 

0 

0 

0- 

0' 

0- 

0' 

0 

0 

0 


200 
197 
209 
186 
196 
196 
198 
197 
203 
187 
190 
214 


Llgneoua 
SabaUnoe. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


102 
100 
109 
111 
107 
126 
112 
087 
09i 
084 
115 
117 


0-210 


0-107 


Cane  sugar  (0^2  ^ii  ^n)  ^^  distinguished  from  all  other  kinds  by 
the  property  it  has  of  crystallizing  in  large  rhomboidal  prisms,  and 
the  facility  with  which  it  is  possible  to  obtain  it  in  this  state,  when 
dissolved  in  water. 

It  will  be  seen  from  the  following  shipments  of  the  seasons  1869-70 
and  1874-5  that  there  is  a  large  consumption  of  Mauritius  sugar  in 
Australia  and  India,  where  the  coarser  quality  is  principally  sent : 

lft69-70.  1874-6. 

lbs.  lbs. 

To  United  Kingdom       ..      ..  70,212,485  ..  61.586,770 

„    France         22,310,088  ..  2.105 

„    AuBtrftlia 99,748,587  ..  54,499,6l»3 

„    Capo  Colony        4,751.588  ..  5.725.722 

„    India    59,209,368  ..  40.435.380 

Quantities  and  value  of  the  sugar  exported,  as  given  in  the  twelfth 
number  of  *  Statistical  Abstract  of  Colonics ' :  * 


Yw. 

Tons. 

1 

Value 

AvpniKe  Price 
per  cut. 

£ 

£     t.     d. 

1867 

100,000 

2.150,050 

0   18     4 

1808 

99,000 

2,143,100 

1     1  10 

1869 

107,000 

2,590,815 

1     2  10 

1870 

102,000 

2,549,881 

1     4  11 

1871 

123,000 

,       2,819,944 

1     2     7 

1872 

128,350 

2,844,593 

1     2     2i 

1873 

116,582 

2,897,909 

1     4  11       ' 

1874 

98,491 

2,318,158 

1     3    8 

*  These  figures  diflfcr  slightly  from  those  givoQ  in  the  Govvrnur's  Kc]>orts  aud  the 
Mauritius  Almanac. 
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Thia  amount  may  be  compared  with  the  quantity  produced  in 
the  island  twenty  years  ago,  which  was  imder  60,000  tons. 

The  following  shows  the  sugar  estates  and  their  acreage  in  1876 : 


District. 


Sagar 
EsUies. 


Acres  Cultivated. 


PamplemouBses 
RiyiSre  du  Eempart 

Flacq 

Grand  Port 
Black  River 
Plaines  Wilhems 

Mokha       

BaYanne     


29 
22 
38 
34 
11 
19 
17 
29 


11,414 
12,250 
26,851 
22,548 
4,940 
12,750 
11,133 
20,290 


Beunion, — The  extent  of  land  under  cultivation  with  sugar  in  this 
island  in  1874  was  48,672  hectares,  and  there  were  85  sugar  estates, 
of  which  79  had  mills  worked  by  steam.  The  produce  of  sugar 
ranges  from  35,000,000  to  41,000,000  kilos,  of  molasses,  3,500,000  to 
4,000,000  litres,  and  of  rum  1,300,000  litres. 

The  sugar  exported  from  Beunion  to  France  in  1874  was : 

Kilos. 

let  quality 4,443,534 

2nd      „        3,191.130 

3rd      „        1,241,634 


Total 


8,876,298 


Straits  Settlements. — In  Province  Wellesley  considerable  improve- 
ments have  been  made  in  agricultural  operations  of  late  years  on 
the  estates  of  European  planters;  while  the  Chinese  are  entering 
largely  into  the  cultivation  of  sugar,  and  are  obtaining  steam 
machinery  to  replace  the  old  cattle  mills,  which  they  have  hitherto 
employed  in  grinding  the  canes.  In  1871  there  was  an  increase  of 
50,000  piculs  over  the  exports  of  1870. 

Philippines. — The  sugar-cane  is  cultivated  in  Negros,  Panay,  Cebu, 
Luzon,  and  in  nearly  evcty  part  of  the  Archipelago;  the  yellow 
variety  being  generally  raised  in  the  province  of  Pampanga  (Luzon), 
and  the  purple  in  Negros  and  Panay.  The  shoots  are  plcmted  in  the 
month  of  February,  and  the  crops  are  cut  in  January  following. 
The  yield  of  raw  sugar  from  cane  planted  in  an  indifferent  soil  is 
about  12  piculs  (15  cwts.)  per  acre,  in  the  best  soils  about  40  piculs,  the 
average  therefore  being  about  20  piculs.  The  best  quality  is  from  Pam- 
panga, and  the  worst  from  Taal  or  Batangas.  The  native  apparatus  for 
crushing  the  cane,  which  consists  of  two  stone  cylinders  with  wooden 
teeth,  is  now  being  superseded  in  many  places  by  iron  rollers  from 
England.  Steam  sugar  mills  have  also  been  erected  on  several 
estates.  It  is  impossible  to  compute  the  total  production,  as  there 
are  no  statistics  on  the  subject,  and  we  can  only  get  at  a  few 
particulars  of  the  shipments  from  different  ports. 

In  1863  there  were  20  iron  cattle  mills  in  Panay,  and  43  in  the 
neighbouring  province  of  Negros,  but  the  demand  for  them  was 
atei^y  increasing,  the  native  plajitera  finding  their  superiority  to 
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the  primitiye  mills  with  wooden  rollers  to  be  very  marked.  Steam 
mills  had  also  been  erected  for  crashing  cane,  fonr  being  then  at 
work  at  Negros  on  estates  which  prodnce  collectivelj  1300  tons  of 
sngar,  and  would  double  that  quantity  when  further  improYements  in 
deeper  ploughing  and  a  less  backwud  mode  of  general  cultivation 
was  adopted.  There  were  in  that  year  twenty-three  Europeans  en- 
gaged in  planting  at  Negros.  The  united  crops  of  Negros,  Iloilo, 
and  Antiqn6  were  expected  to  yield  about  21,000  tons,  and  in  eight 
years  more  the  British  Consul  estimated  the  shipments  of  the  two 
islands  of  Panay  and  Negros  would  be«bout  62,000  tons. 
The  exports  of  sugar  from  Iloilo,  island  of  Panay,  were  in 


Tons. 

1855     750 

1856     850 

1857     1800 

1858     1,290 

1859     5,427 


Tons. 

1860 7,048 

1861 4,598 

1862 12,586 

1863 15,677 


The  progress  made  in  sugar  production  in  these  two  quarters 
since  is  shown  by  the  subjoined  statement  of  exports  in  piouls  of 
1\  cwt. : 


Year. 

lloilo. 

Cebu. 

1864 

152,757 

58,364 

1865 

117,445 

93,835 

1866 

145,241 

72,204 

1867 

153,123 

133,384 

1868 

255,274 

185,049 

1870 

312,359 

149,106 

1872 

539,293 

186,606 

1873 

545,001 

109,260 

From  these  figures  it  will  be  seen  that  the  estimate  of  the  British 
Consul  is  approaching  realization,  as  the  combined  exports  are 
already  45,000  tons. 

Previously  to  the  year  1867  the  greater  part  of  the  sugar  made  in 
the  Philippines  was  forwarded  to  England ;  but  a  large  quantity  is 
now  taken  by  the  United  States. 

Shipments  of  sugar  from  the  whole  of  the  Archipelago : 


Plcnls. 

1862 1,302,484 

1863 1,172,050 

1864 1,035,027 

1865 896,832 

1866 855,280 

1867 1,015,887 

1868 1,180,567 


PlcuU. 

1869 1,101,500 

1870 1,256,582 

1871 

1872 1,530,641 

1873 1,429,322 

1874 1,653,128 

1875 2,017,361 


Java, — The  sugar  culture  in  Java  is  one  of  the  chief  supports  of 
the  Treasury.  The  principal  points  of  the  contracts  which  formerly 
existed  were  that  the  Gk)vernment  assisted  the  planter  in  y"frk^iig 
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ready  his  fields,  in  planting  and  cutting  of  the  canes,  and  some- 
times in  the  bringing  of  the  canes  to  the  mill ;  while,  in  return  for 
this  assistance,  he  ceded  to  the  Croyemment  a  certain  portion  of 
his  produce  at  a  fixed  price.  It  was  found,  however,  that  these  con- 
ditions did  not  suit  the  present  times,  and  in  1870  a  measure  was 
introduced  and  passed  by  the  Chamber,  in  which  several  important 
modifications  were  made.  The  chief  was  that,  instead  of  as  hitherto 
paying  Gk)vemment  in  kind,  planters  could  pay  Gk)vomment  a 
certain  sum  of  money  in  proportion  to  the  product  and  extent  of 
their  estates.  The  consequence  of  this  was  that  in  1872  a  very 
much  larger  quantity  of  sugar  than  heretofore  passed  through  the 
hands  of  the  commercial  community,  and  the  yearly  Government 
auctions,  the  aggregate  of  which  in  1871  was  87,500  tons,  will  no 
longer  be  held.  The  number  of  plantations  are  over  200  in  all,  with 
about  70,000  acres  under  culture,  and  the  total  production  of  Java 
may  be  estimated  roughly  at  about  160,000  tons.  In  1863  the 
exports  were  130,000  tons ;  in  1873  the  production  was  estimated  at 
2,600,000  piculs. 

Bomeo.^The  sugar-cane  is  grown  by  the  natives  sufficient  for  their 
own  consumption. 

In  1863  an  English  company  was  started,  and  200  acres  planted 
with  cane,  and  sugar  and  rum  are  now  articles  of  export  to  Singa- 
pore. Sagar  to  the  value  of  about  10,000  dollars  was  shipped  in 
1865. 

Sandwich  Islands, —There  were  in  1868  thirty-three  sugar  plantations 
in  operation,  having  10,260  acres  planted  with  cane,  and  the  monthly 
expenses  were  about  9801Z.  The  actual  cost  of  producing  sugar  on  an 
old  plantation  free  from  incumbrance  does  not  exceed  2d.  per  pound 
for  all  grades  manufactured.  The  produce  is  about  30,000,000  lbs. 
sugar,  and  500,000  gallons  of  molasses.  Three  thousand  one  hundred 
and  eighty-five  persons  were  employed  on  the  plantations.  In  1874 
the  exports  of  sugar  were  24,567,000  lbs. 

Fiji  Islands. — The  natives  grow  canes  for  sugar  for  their  own 
consumption.  In  1863  there  was  one  plantation,  and  the  quality  pro- 
duced was  good.    Sugar  is  now  also  produced  in  the  Society  Islands. 

At  Tahitiy  in  1847  there  were  about  250  acres  of  land  under 
sugar-cane,  and  three  small  sugar  mills  in  operation ;  fifteen  tons  of 
sugar  were  exported.  In  1874  there  were  290  acres,  and  the  produce 
was  40,000  kilos,  of  raw  sugar,  and  71,400  kilos,  of  turbined. 

Queensland. — Sugar  is  now  a  leading  agricultural  product  here; 
it  has  started  into  existence  within  but  a  very  few  years,  and  as 
a  large  and  increasing  area  of  country  has  been  taken  up  for  its 
growth,  it  may  be  confidently  expected  that  the  industry  will  soon 
assume  very  large  proportions.  The  planters  have  for  the  most  part 
entered  without  experience  on  their  work,  and  much  has  yet  to  be 
learned  as  to  the  best  mode  of  cultivation  and  manu&cture  adapted  to 
the  conditions  of  soil  and  climate.  Considerable  quantities  of  sugar 
are  shipped  to  the  neighbouring  colonies,  where  it  conmiands  a  good 
price.  A  refinery  has  been  established.  Queensland,  besides  pro- 
viding for  its  own  consumption,  will  soon  be  able  to  supply  Austral- 
asia with  an  article  of  a  superior  description.     Sugar  has  succeeded  in 
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Qneenfiland,  because  it  is  snited  to  the  soil  and  dimate  of  the  coast- 
land.  In  1865  there  were  but  93  acres  under  cnltnre  with  sugar;  in 
1869  the  total  had  risen  to  5165  acres. 

The  sugar  plantations  in  Queensland  oontinne  to  give  promise  of 
Yory  satisfactory  retoms.  lliere  are  now  eleyen  dicitilleries  in  the 
colony  in  full  work.  The  total  yield  of  sugar,  daring  the  past 
crushing  season,  was  2854^  tons ;  the  quantity  of  sugar  imported 
during  tiie  same  period,  2090  tons ;  thus  showing  that  the  production 
is  not  yet  equal  to  the  demand.  There  were  76,311  gallons  of  rum 
placed  in  bond  during  1870,  of  which  85,879  gallons  were  exported. 
The  total  average  yield  per  acre,  for  the  cane  crushed  during  1870,  was 
1  ton  6  cwts.  0  qrs.  10  lbs.  The  average  crop  is  now  from  2  to  2^  tons 
per  acre,  although  4  tons  are  occasionally  produced,  as  at  Jeridah 
estate,  Maryborough,  from  the  old  bamboo-cane  of  two  years'  growth. 
The  sugar  estates  range  between  18°  and  28°  lat  The  Inspector  of 
Distilleries  states  in  his  report  that  there  is  a  prospect  of  a  large 
increase  in  the  area  of  land  under  cane,  especially  in  the  northern 
districts.  The  crop  of  the  season  ending  March  1872  was  8750 
tons  of  sugar. 

The  varieties  of  cane  grown  here  are  the  black  cheribon,  the 
chigoco,  a  small  yellow  cane  (name  uncertain),  a  hairless  variety, 
loaf  with  smooth  edges ;  the  violet  cane,  ribbon  cane,  and  bamboo 
cane. 

In  New  South  Wales  in  1872  there  were  1994  acres  under  sugar- 
cane, which  yielded  25,000  cwts.,  and  2899  acres  unproductive.  The 
yield  of  sugar  in  1868  was  30,000  cwts. 

Victoria. — The  sugar-cane  having  boon  successfully  grown  in  Spain 
and  other  countries  on  the  Mediterranean  Soa,  Baron  Mueller  remarks 
that  it  is  worthy  of  further  trial  whether  in  the  warmest  parts  of 
Victoria  under  similar  climatic  conditions  sugar  from  the  cane  can 
be  produced  with  advantage.  Though  the  plant  will  live  unprotected 
in  the  vicinity  of  Melbourne,  it  does  not  thrive  there  sufficiently  for 
remunerative  culture.  But  it  may  be  otherwise  in  East  Gippsland, 
or  along  the  Murray  river  and  its  lower  tributaries.  For  fuller 
information,  the  valuable  work  of  Mr.  A.  McKay,  *  The  Sugar-cane 
in  Australia/  should  be  consulted. 

Egypt. — The  following  account  of  sugar  cultivation  in  Egypt,  from 
the  pen  of  the  Right  Hon.  S.  Cave,  was  contributed  to  the  *  Barba<.los 
Agricultural  Reporter'  some  years  ago,  and  therefore  requires  con- 
siderable modification  as  compared  with  the  present  time : 

**  The  sugar-cane  was  unknown  to  the  ancient  Egyptians :  it  does 
not  appear  in  those  painted  and  sculptured  tombs  which,  like  the 
Etruscan,  have  preserved  the  details  of  domestic  life  in  remote  ages. 
The  date,  and  doum  palms,  still  familiar  to  the  Nile  voyager,  are 
portrayed  there,  as  well  as  the  lotus,  and  papyrus  now  almost  extinct, 
but  never  the  sugar-cane.  Nor  is  it  enumerated,  as  it  surely  would 
have  been  if  known  at  the  time,  among  the  vegetables,  *the  leeks, 
and  melons,  and  cucumbers'  for  which  the  Hebrews  longed,  when 
wandering  on  the  nitrous  plateau  of  the  great  desert  El  Tih.  And  if 
identical,  as  supposed,  with  '  the  sweet  cane '  or  '  calamus '  which 
formed  part  of  the  composition  of  tbo  holy  ointment  for  the  Tabernacle, 
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and  is  mentioned  in  Solomon's  Song,  and  the  Prophecy  of  Jeremiah, 
it  was,  even  so  late  as  the  Jewish  monarchy,  brought  *  from  a  far 
country.'  Hence  Dioscorides  and'  Pliny  have  erred  in  calling  it  a 
native  of  Arabia,  and  it  is  correctly  omitted  from  the  list  of  indi- 
genous products  of  that  country  by  a  most  careful  writer,  Niebuhr 
the  botanist.  It  was  probably  transplanted  from  India  or  China  in 
early  times,  during  one  of  the  many  migrations  which  brought  the 
hordes  of  Eastern  Asia  to  the  shores  of  the  Mediterranean.  It  is 
mentioned  by  Greek  and  Roman  authors.  The  Crusaders  found  it  in 
Egypt  and  Syria.  Their  antagonists,  the  Saracens,  carried  it  with 
them  into  Spain,  where  it  flourishes  still  in  the  semi-tropical  climate 
from  Malaga  to  Motril,  having  become  the  parent  of  a  more  important 
cultivation  in  North  and  South  America. 

"  About  the  year  1500,  Giovanni  Lioni  says  that  it  abounded  in  the 
Thebaid  and  the  north  of  Africa,  and  that  a  considerable  trade  in 
sugar  was  carried  on  with  Nubia. 

"  Bruce,  the  traveller,  saw  it  in  Upper  Egypt ;  and  in  our  own  day 
Dr.  Lepsius,  of  the  Prussian  exploring  expedition,  found  at  Eemlin,  in 
the  province  of  Sennaar  on  the  Blue  Nile,  under  the  15th  parallel  of 
J10T&.  latitude,  a  sugar  factory,  and  manufacture  of  brandy  from 
sugar-cane,  conducted  by  a  German,  named  Beauer,  and  worked  by 
Arabs  and  slaves.  The  principal  sugar-growing  district  in  Egypt,  at 
the  present  time,  extends  from  Minieh,  28^  10'  N.  lat.,  to  Ennent 
above  Thebes,  25°  30'  N.  lat.,  occupying  both  sides  of  the  Nile  valley, 
where  broadest  and  richest,  above  the  Delta.  The  sheet  of  canes  is, 
however,  interrupted,  as  in  the  West  Indies,  by  Guinea  com,  and 
vegetables,  as  well  as  by  cotton  and  tobacco ;  and  a  considerable  space 
is  filled  by  groves  of  date  palm,  the  fruit  of  which  is  an  important 
staple  in  Egypt,  and  contributes  largely  to  the  revenue. 

"  When  Mehemot  Ali  declared  hunsolf  sole  proprietor  of  the  soil 
of  Egypt,  a  measure  justified  according  to  M.  Clot.  Bey  by  the  prece- 
dent of  Joseph  I  he  established  largo  sugar  estates  and  factories  on 
the  Nile,  the  first  of  which  was  founded  at  Eeramoon,  in  1818.  These 
were  originally  managed  by  English,  French,  and  Italians,  though 
now  almost  entirely  by  native  Egyptians.  The  first  effect  of  this 
enterprise  was  the  destruction  of  many  an  interesting  monument  of 
antiquity,  spared  by  successive  waves  of  invasion,  but  destined  now 
to  fall  before  the  march  of  improvement.  A  Turk  or  Arab  never 
dreams  of  quarrying  for  stone,  so  long  as  it  can  be  more  easily 
obtained  by  pulling  down  an  old  temple;  so  hieroglyphics  and 
sculptured  figures  in  every  inverted  position  are  plentifully  scat- 
tered over  the  walls  and  floors  of  an  Egyptian  boiling  house. 
The  works  thus  built,  the  surrounding  land  was  parcelled  out 
among  the  Fellaheen,  or  peasantry,  who  were  furnished  with  plants 
and  rude  instruments  of  culture,  and  compelled  to  bring  in  a 
certain  amount  of  canes  per  acre,  for  which  they  received  one-third 
of  the  produce  in  coarse  black  muscovado,  the  rest  being  refined,  and 
sold  by  the  viceroy  in  the  towns  at  a  price  which  in  times  of  unusual 
abundance  he  kept  up  by  exportation.  Since  his  death  the  system 
has  been  much  modified ;  the  land  has  in  most  instances  been  resold 
to  the  former  proprietors,  and  the  factories  have  passed  to  the  princes 
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of  the  viceroy's  family,  or  to  companieB.  The  forced  labour  systeni 
being  also  to  a  certain  extent  abolished,  the  Fellaheen  prefer  making 
as  well  as  growing  their  own  sugar,  because,  as  they  told  me^  the 
central  factory,  under  the  new  system  of  sale,  frequently  omitted 
to  pay  them  for  their  canes,  but  always  exacted  full  price  for  the 
sugar  made  from  them.  This  short-sighted  ,and  thoroughly  oriental 
policy  has  generally  reduced  the  foctories  to  the  manufieusture  of  the 
sugar  grown  on  their  own  estates. 

'*  The  nominal  wages  of  a  field  labourer  are  three  piastres,  or  six- 
pence a  day,  or  two  piastres  with  liberty  to  grow  com  between  the 
cano  rows:  except  howeyer  on  the  prince's  lands,  where  a  quasi 
slavery  is  winked  at,  there  is  great  scarcity  of  labour,  owing  to  the 
largo  levies,  and  wasteful  system  of  recruiting  for  the  viceroy's  army, 
and  public  works. 

**  The  above  causes  have  led  to  the  abandonment  of  more  than  one 
once  flonrishing  manufactory,  such  as  those  at  Farshiout  Bajoura  and 
Gulf  Sahau,  though  the  actual  breadth  of  cultivation  is  probably  as 
exteusivo  as  ever. 

**  I  visited  several  village  &ctories ;  this  is  the  description  of  one 
near  the  remarkable  rock  tombs  of  Tel  Amama. 

"  The  mill  was  under  a  rude  shed  partially  screened  by  date  palms, 
and  with  a  scanty  palm  thatch  on  the  sunny  side  only,  for  there  is 
little  fear  of  rain  in  Upper  Egypt.  It  consisted  of  two  vertical 
wooden  rollers  about  six  inches  in  diameter  turned  by  one  ox.  The 
canes  were  passed  and  repassed  three  or  four  times  between  the 
rollers,  and  very  imperfectly  ground  after  all.  The  small  percentage 
of  juice  flowed  into  a  vat  beneath ;  when  this  was  full  the  mill  was 
stopped,  and  the  juice,  mingled  with  all  kinds  of  extraneous  matter, 
was  carried  in  buckets  to  a  deep  iron  pan  under  another  shed,  in 
which  it  was  evaporated  over  a  charcoal  fire  and  then  cooled  in 
earthenware  pots,  like  those  under  which  seakale  is  grown  in 
England.  The  result,  very  coarse  sugar  and  molasses,  is  doled  out 
to  the  Fellaheen  in  the  proportions  of  their  cultivation  by  the  head 
man  of  the  village. 

"  The  factory  which  I  inspected  at  Randa  was  a  much  more  imposing 
affidr,  with  its  tall  chimneys  and  spacious  courtyard,  its  boiling 
house,  curing  house,  and  distillery,  and  cloud  of  aromatic  steam  which 
might  be  smelt  a  mile  ofif  on  the  other  side  of  the  river.  It  was  on 
the  usual  West  Indian  plan.  The  motive  power  was  steam.  The  canes 
were  carried  to  the  mill  by  camels  instead  of  mules  or  oxen ;  and  there 
was  nothing  very  remarkable  in  the  construction  of  tayches,  or  clari- 
fiers.  The  yard  and  buildings  were  cleaner  than  they  generally  are  in 
the  West  Indies,  but  the  stiU-house  cisterns  had  the  usual  number  of 
dead  rats  floating  in  the  fermenting  liquid.  The  managers  were 
Egyptian  Arabs  and  very  intelligent  people.  Here,  as  in  the  villages, 
the  megass  after  passing  the  three  rollers  is  carried  back,  and  pressed 
a  second  time ;  it  is  then  dry  enough  to  be  used  almost  immediately 
under  the  coppers.  The  juice  is  clarified  with  lime,  white  of  eggs, 
and  milk,  and  the  greater  part  of  the  sugar  is  clayed  in  pots  of  we 
usual^  form,  with  fine  potters'  clay  brought  from  Eeneh  and  Girgeh. 
The  loaves  are  not  so  white  or  fine  as  tiiose  imported  from  Europe, 
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bat  native  sugar  commands  the  highest  price,  *  because,'  say  the 
Egyptians,  ^  it  goes  mnch  farther ;'  which  indicates  that  the  imported 
is  beetroot  sngar.  This  explains  the  fact  thab  though  the  produce 
does  not  suffice  for  the  consumption  of  the  country,  it  is  never- 
theless exported  to  the  Hedjaz  and  other  parts  of  Arabia.  About 
nine  hundred  of  these  pots,  equal  to  twelve  tons  raw  sugar,  are  filled 
here  daily  when  in  full  work;  and  the  crop  season  lasts  for  three 
months.  The  manufacture  goes  on  night  and  day  by  relays,  and  the 
labourers  receive  from  one  to  four  piastres  for  ten  hours.  The  camel 
hire  amounts  to  five  piastres  a  day  for  each — tenpence.  The  usual 
proportion  of  rum  and  molasses  is  obtained. 

**  There  are  two  kinds  of  cultivated  land  in  Egypt,  the  Bei,  which  is 
watered  by  the  natural  rise  of  the  Nile,  and  the  Sharackee,  which 
is  artificially  irrigated.  The  latter  may  be  subdivided,  as  it  is  watered 
by  the  Shadoof  worked  by  men ;  the  Sakia  worked  by  oxen,  or  the 
steam  engine.  It  is  plain  that  the  cane,  grown  on  the  Bei  lands,  must 
be  planted  just  before  the  inundation  covers  the  field,  or  it  would  die 
of  drought,  and  must  be  taken  ofif  before  the  next  rise.  Whereas,  that 
which  is  grown  in  fields  banked  round  and  artificially  irrigated,  may 
be  planted  at  other  times,  and  the  planter  is  free  from  the  great  un- 
certainty as  to  the  height  of  the  inundation,  which  is  a  constant 
source  of  anxiety  to  the  proprietor  of  the  Bei  lands,  as  a  deficient 
inundation  causes  wholesale  destruction  to  the  products  of  the  soil. 

"The  manuflBMsture  can  only  take  place  at  low  Nile,  so  that  the 
growth  of  the  cane  in  the  Sharackee  lands  does  not  exceed  twelve 
months,  the  planting  season  being  about  February  and  March,  and 
the  reaping  commencing  in  January.  At  Banda  there  were  three 
steam  pumping  engines  which  watered  about  four  hundred  acres  each. 
On  these  fields  the  canes  grow  to  the  height  of  10  feet,  but  on  the 
Bei  lands,  where  the  planting  is  two  months  later,  they  are  necessarily 
much  shorter.  Batoouing  for  any  length  of  time  does  not  answer, 
and  at  least  one-fourth  of  the  crop  is  planted  annually.  The  canes 
are  planted  in  holes  banked  up  with  the  hoe,  much  as  in  old  times  in 
the  West  Indies ;  the  moulding  is  done  naturally  by  the  deposit  of 
the  Nile,  there  is  no  trashing,  and  for  reaping  a  short  heavy  knife  is 
used  which  cuts  the  cane  close  to  the  ground.,  The  Egyptian  native 
cane,  as  it  is  called,  is  much  like  that  known  by  the  same  name  and 
now  nearly  extinct  in  Barbados ;  but  the  West  Indian  varieties  have 
been  successfully  introduced.  The  juice  is  usually  watery,  as  might 
be  expected  from  the  length  of  time  the  canes  are  covered  by  the 
inundation,  and  the  yield  is  not  more  than  four  or  five  kantars  a 
feddan,  or  about  600  lbs.  refined  sugar  to  an  acre. 

^  The  chief  manures  are  a  nitrous  saline  earth  found  on  the  borders 
of  the  desert,  and  pigeons'  dung.  Vast  quantities  of  half- wild 
pigeons  are  encouraged  to  breed  in  the  Egyptian  villages  for  the  sake 
of  their  manure,  and  the  turreted  pigeon-houses  form  a  conspicuous 
feature  in  the  Nile  landscape. 

"  In  a  country  like  Egypt  it  is  extremely  difficult  to  arrive  at  any 
accurate  statistics.  M.  Clot.  Bey  fixes  the  quantity  of  refined  sugar 
made  in  1883  at  382,449  kilogrammes,  or  about  370  tons,  and  the 
raw  sugar  made  at  the  three  &ctories  of  Beramoon,  Sakiet  Monee, 
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and  Bonda,  at  21,395  qnintaU,  or  about  2140  tons.  This  mnst  be 
the  sugar  for  sale,  and  ezolasiYe  of  that  returned  to  the  Fellaheen  and 
consumed  on  the  spot.  The  yalne  of  the  sugar  imported  at  the  same 
period  amounted  to  666,000  francs.  I  was  assured  by  a  Gk>vemment 
employe  at  Cairo  (an  European),  that,  under  a  better  system  of 
government,  and  with  only  its  present  population,  Egypt  is  fully 
capable  of  producing  50,000  tons  of  sugar." 

This  estimate  of  production,  it  will  be  seen  by  the  figures  of  the 
exports,  given  in  subsequent  pages,  has  been  already  readied* 

An  important  paper  on  '*  Sugar  Manu&cture  in  Egypt "  was  read 
before  the  Institute  of  Civil  Engineers  in  1872  by  Mr.  William 
Anderson,  of  the  firm  of  Easton  and  Anderson,  engineers,  which 
contained  a  good  deal  of  practical  and  useful  information  respecting 
a  new  process  for  the  manufacture  of  white  sugar  without  charoou 
filtration  by  the  use  of  sulphurous  acid  gas,  and  other  reagents  in 
defecation,  and  an  extensively  rapid  method  of  concentration  of  cane 
juice  to  syrup.  The  Abael-Wakf  sugar  &ctoiy,  constructed  specially 
for  the  sulphurous  acid  process,  is  situated  on  the  banks  of  the 
Ibrahimia  canal,  about  six  miles  south  of  Mayaga — a  station  on  the 
Nile  Railway,  and  also  the  site  of  large  sugar  works — and  about  two 
miles  west  of  the  Nile.  The  distance  from  Cairo  is  about  one  hundred 
and  twenty  miles.  Mr.  Anderson's  firm  also  erected  and  set  to  work, 
at  the  same  time,  a  second  sugar  factory  at  Bene  Mazar,  a  place 
about  six  miles  farther  south.  This  was  about  half  as  large  again  as 
that  at  Abo,  and  arranged  on  the  French  system  of  defecation,  using 
animal  charcoal,  so  that  Mr.  Anderson,  who  personally  superintended 
the  completion  and  starting  of  both  factories,  had  special  oppor- 
tunities for  comparing  the  two  methods  of  manufacture.  Cane  juice 
contains  saccharine  matter  in  a  free  state  of  solution.  The  work 
to  be  done  consists,  first,  in  cleansing  the  raw  juice  from  impurities, 
and  neutralizing  its  acids;  and  next,  in  concentrating  it  to  the 
crystallizing  point.  The  main  difficulty  to  be  overcome  is  to  prevent 
the  crystallizable  sugar  existing  in  the  juice  from  becoming  un- 
crystallizablo,  and  therefore  the  process  which  achieves  the  highest 
result  in  this  respect  most  economically  is  the  best.  Clarification  is 
generally  efifected  by  neutralizing  the  organic  acids  of  the  juice  by 
means  of  Hme,  and  by  removing  the  scum  by  skimming,  subsidence, 
or  filtration.  Sometimes  clay  or  whiting  is  added  to  assist  mecha- 
nically in  carrying  down  the  impurities,  and  the  operation  takes 
place  either  in  steam  clarifiers,  supplemented  or  not  by  subsiding 
tanks,  or  in  the  concentrating  coppers.  The  most  advanced  and 
satisfactory  system,  the  one  adopted  at  Bene  Mazar,  and  generally 
in  Egypt,  is  to  heat  the  jnice  nearly  to  the  boiling  point,  adding  lime 
until  its  neutral  point  is  attained.  A  thick  scum  collects  on  the 
surface,  and  cracks  when  the  temperature  reaches  about  210*^ — that 
is  to  say,  when  incipient  ebullition  takes  place  in  spots  here  and 
there.  Steam  is  immediately  shut  off,  and  the  juice  is  allowed  to 
stand  about  forty  minutes.  During  this  time  the  cake  of  scum,  which 
is  about  two  inches  thick,  becomes  very  compact,  so  that  when  at  last 
the  clear  juice  is  suffered  to  run  out  through  a  copper  strainer  at 
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the  bottom  of  the  clarifier,  the  impurities  remain  behind,  and  are 
thoroughly  separated.  Bisulphite  of  lime  is  now  commonly  used 
with  the  same  object  as  sulphurous  acid  gas.  It  is  added  in  solution 
as  soon  as  possible  after  the  juice  leaves  the  crushing  rolls. 

In  making  inferior  kinds  of  sugar,  the  clarified  juice  is  run  into 
a  battery  of  open  pans,  called  "  taiches/'  the  whole  apparatus  being 
styled  a  *'  copper  wall."  These  pans  are  heated  by  direct  fire  under 
them,  and  the  juice,  as  it  concentrates,  is  ladled  from  one  pan  to  the 
other,  being  skimmed  all  the  time,  and  finished  at  last  in  the  pan 
fiuihest  away  from  the  furnace.  The  whole  operation  is  "  messy," 
and  extravagant  in  fuel.  An  improvement  on  the  copper  wall  is  the 
**  concretor,"  a  shallow  tray  set  over  a  furnace,  down  which  the  juice 
runs  in  a  thin  stream,  and  is  rapidly  concentrated ;  but  in  this  appa- 
ratus, also,  on  account  of  the  steam  from  the  juice  being  wasted,  the 
eicpenditure  of  fuel  is  very  great.  For  the  higher  classes  of  sugar 
the  clarified  juice  is  run  through  bag  filters,  and  afterwards  through 
animal  charcoal,  or  through  the  latter  only,  and  concentrated  in  the 
manner  above  described,  or  by  means  of  double-action  or  treble-action 
tubular  concentrators.  At  Bene  Mazar  four  sets  of  treble-action  con- 
centrators are  used.  Each  set  consists  of  three  vessels.  The  first  set 
is  heated  by  the  waste  steam  from  the  various  steam  engines.  The 
steam  evolved  from  the  juice  in  these  boils  the  syrup  in  the  second 
set  of  vessels,  and  in  like  manner  the  steam  produced  in  the  second 
set  boils  the  syrup  in  the  last  set  of  vessels.  The  first  set  works  at 
about  the  pressure  of  the  atmosphere,  the  second  set  at  a  partial 
vacuum  of  ten  inches,  and  the  third  set,  like  vacuum  pans,  under  a 
vacuum  of  about  twenty-six  inches.  After  concentration,  and  for  the 
higher  classes  of  sugar,  the  syrup,  at  about  22°  Beaumo,  is  again 
passed  through  charcoal  filters,  and  then  boiled  to  grain  in  vacuum 
pans.  Inferior  sugars  are  struck  either  directly  from  the  last  ^^  taiche  " 
of  the  copper  wall,  or  from  some  one  of  a  numerous  array  of  tubular 
and  other  granulators,  working  at  the  ordinary  atmospheric  pressure. 
The  molasses  is  now  almost  universally  separated  from  the  crystal- 
lized sugar  by  means  of  centrifugal  machiues.  There  is  great  diffi- 
culty in  getting  the  juice  and  syrups  to  pass  through  animal  charcoal 
of  sufficient  fineness  to  produce  much  effect.  The  animal  charcoal 
used  by  refiners,  for  example,  is  about  as  fine  as  No.  1  shot,  while 
that  used  in  Egypt  is  as  coarse  as  hazel  nuts,  and  even  then  it  clogs 
very  quickly.  It  appears  that,  until  the  molasses  has  been  in  a 
great  measure  separated  from  the  crystallized  sugar — which  is  only 
to  be  done  in  the  curing  room — the  syrups  cannot  be  made  to  filter 
efficiently,  and  that,  for  this  reason  alone,  it  is  well  to  avoid  charcoal 
filtration.  It  is  certain  that  juice  i^  degraded  by  passing  over  large 
snrfiEk^es,  as  it  thereby  has  a  tendency  to  get  sour,  and  thus  to  in- 
crease the  percentage  of  molasses.  It  is  hardly  necessary  to  remark 
that  the  first  cost  of  the  charcoal,  the  daily  waste,  and  the  charges 
for  fuel  and  labour  in  reburning,  are  serious  items  in  the  account. 

A  valuable  contribution  to  ihe  '  Chemistry  and  Physics  of  Sugar 
Manufacture '  was  also  given  in  the  foregoing  paper  by  Mr.  George 
Ogston,  analytical  chemist,  in  the  following  terms : 
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*'  The  property  of  8iil|)hiiioiiB  acid  gas,  or  of  salts  oontaining  that 
gas,  such  as  the  bisulphite  of  lime,  in  preventiiig  or  arresting  fer- 
mentation, and  in  bleaching  vegetable  substances,  is  well  known.  It 
seems  to  have  been  appUcd  to  the  mannfactnre  of  sugar  from  cane 
juice  as  early  as  1888,  when  Mr.  E.  StoUe  took  out  a  patent  for  dis- 
colouring saccharine  matter  by  sulphurous  acid  gas  instead  of  animal 
charcoal ;  and  subsequent  patents  have  been  taken  out  in  1849,  1850, 
1857,  and  1862,  for  similar  purposes.  But  it  does  not  appear  that 
any  marked  success  has  att^ided  the  use  of  the  gas,  though  it  is  in- 
comparably cheaper  than  the  bisulphite  of  lime,  which  at  present  is 
largely  employed  in  the  British  West  India  colonies.  It  may  be  that 
the  latter  substance  finds  &YOur  on  account  of  its  not  requiring 
special  apparatus  for  its  application ;  but  I  am  inclined  to  think  that 
sulphurous  acid  gas  has  &iled  from  two  causes.  In  the  first  plaoe,  it 
has  to  be  applied  quite  as  carefully  as  the  lime  used  in  ordinary  tem- 
pering. Being  extremely  soluble,  juice  will  take  it  up  to  the  extent  of 
thirty-three  times  its  own  Yolume,  and  hence  a  great  excess  is  easily 
and  imperceptibly  added,  only  to  reqilire  neutralizing  again  by  lime, 
which  forms  sulphite  and  bisulphite  of  lime ;  the  latter  being  wholly 
soluble  in  the  weak  cane  juice,  but  is  in  part  changed,  at  the  expense 
of  the  atmosphere,  into  the  sulphate,  which,  although  soluble  in  about 
four  hundred  and  fifty  volumes  of  hot  water,  is  deposited  rapidly  on 
the  surfaces  of  the  concentrators  and  vacuum  pans,  rendering  ^em 
inefficient,  and  extravagant  in  fuel.  In  the  second  place,  the  gas  has 
always  been  tried  at  existing  factories,  most  probably  with  very 
defective  and  slow  concentration ;  hence  the  juice,  which  if  quickly 
concentrated — not,  however,  in  vessels  heated  by  direct  fire,  as  in 
*  taiches '  and  concretors — would  have  made  white  sugar,  has  been 
degraded  till  all  the  benefits  of  the  gas  are  lost.  The  Aba  factory, 
it  is  believed,  is  the  only  one  ever  built  expressly  for  the  use  of 
sulphurous  acid,  and  hence  the  success  which  was  immediately 
attained. 

"  In  the  simple  clarification  with  lime,  great  care  should  be  taken 
to  add  the  exact  quantity  necessary  to  neutralize  the  organic  acids 
in  the  juice.  The  salts  of  lime  then  formed — chiefly  acetate — are  all 
soluble,  and  are  not  deposited  if  concentration  follows  rapidly ;  but 
if  there  is  an  excess  of  lime,  or  long  exposure  to  the  air,  the  carbonate 
is  formed  at  the  expense  of  the  atmosphere,  and  becomes  very  trouble- 
some. At  Bene  Mazar,  last  crop,  the  clarification  was  constantly 
under  European  supervision,  and  so  carefully  done  that,  at  the  end  of 
the  season,  there  was  no  deposit  whatever,  either  in  the  triple-action 
tubular  concentrators  or  the  vacuum  pans ;  and,  as  excellent  white  sugar 
was  made,  it  is  presumable  that  the  correct  quantity  of  milk  of  lime 
was  used.  This  varied  between  1^  gallon  to  2i^  gallons,  at  10°  Beaume, 
corresponding  to  from  1^  lb.  to  2f  lbs.  of  caustic  lime,  or  say,  an 
average  of  2  lbs.  of  caustic  lime  per  clarificr  of  853  gallons.  At  Aba, 
during  my  experiments,  ^  lb.  of  sulphur  was  actually  consumed  for 
450  gallons  of  juice  ;  but  this  quantity,  in  consequence  of  the  imper- 
fect arrangements  for  *  gassing,'  was  greatly  in  excess  of  what  was 
necessary  for  clarification.  Laboratory  experiments  seem  to  indicate 
that  about  y^j  lb.  per  450  gallons  will  be  sufficient.   The  lime  required 
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to  neutralize  this  will  be  nearly  the  same  weight,  and  therefore 
will  form  bat  4  per  cent,  of  the  lime  necessary  for  tempering  in 
the  ordinary  manner ;  that  is  to  say,  4  per  cent,  more  lime  will  be 
required  by  the  snlphnrons  acid  process  than  by  the  ordinary  method 
of  defecation ;  and  this  is  probably  little,  if  any,  more  than  the  syrup, 
as  it  leayes  the  concentrators,  will  be  able  to  retain  in  solution.  The 
lime  required  at  Aba,  if  used  in  the  same  proportion  to  the  juice  as 
at  Bene  Mazar,  would  be  2/|j  lbs.  per  clarifier,  increased  only  to 
2^  lbs.  in  neutralizing  the  sulphurous  acid  gas;  it  is  therefore 
e:q>eoted  that  the  deposit  of  sulphate  of  lime,  which  materially  inter- 
fared  with  the  working  of  the  concentrators  last  season,  will  be  very 
considerably  reduced,  if  not  completely  removed,  more  especially 
because  they  are  not  in  a  condition  analogous  to  steam  boilers  out  of 
which  only  steam  is  taken ;  on  the  contrary,  from  them  at  least  40  per 
oeni,  of  the  entering  fluid  flows  out  again,  and  must  carry  a  large 
proportion  of  slightly  soluble  and  suspended  matters  with  it.  The 
rapidity  of  the  process  of  getting  the  juice  to  the  state  of  syrup, 
when  it  is  safe  ^m  fermentation,  is  best  illustrated  by  comparison 
with  Bene  Mazar.  In  that  mill  a  particle  of  juice  in  travelling 
through  the  apparatus  remains  two  hours  in  the  juice  tank  and 
darifiers,  two  hours  in  the  charcoal  filters,  an  hour  and  three- 
quarters  in  the  triple-action  concentrators — in  all,  five  hours  and 
uiree-quarters,  while  at  Aba  the  same  state  is  reached  in  less  than 
two  hours,  or  in  about  one-third  the  time. 

**  It  is  well  known  that  sulphuric  acid  is  a  deadly  enemy  to  crys- 
tallizable  sugar,  and  sulphurous  acid  being  very  nearly  allied,  it  was 
feared  that  its  use  might  also  be,  to  some  extent,  prejudicial.  To 
settle  this  point,  samples  of  juice  obtained  from  Egyptian  cane  were 
carefully  clarified  in  the  ordinary  manner  with  lime,  and  then  filtered 
through  charcoal,  and  also  by  the  sulphurous  acid  gas  process ;  the 
reeulting  specimens  of  clarified  juice  were  then  analysed,  and  it  was 
found  ^t  the  samples  obtained  from  the  latter  process  were  to 
a  alight  extent  richer  in  crystallizable  sugar ;  the  difference,  however, 
was  very  small,  so  that  practically  it  became  safe  to  assume  that  there 
would  be  no  loss  of  crystallized  sugar  through  the  use  of  sulphurous 
acid.  Inasmuch  as  the  third  boiling  of  molasses  has  to  stand  from 
three  months  to  six  months  before  it  can  throw  down  all  the  crystal- 
lizable sugar,  a  complete  investigation  into  the  yield  of  any  process 
18  a  very  tedious  business,  and,  in  fact,  can  only  be  accurately  done  by 
exact  observation  throughout  the  season's  working,  extending,  with 
the  manufacture  of  all  the  produce,  over  at  least  seven  months 
or  eight  months.  Nor  is  it  possible  to  make  any  satisfactory  estimate 
of  the  yield  of  the  third  boiling,  as  it  varies  very  much,  depending 
greatly  on  the  state  of  the  canes  and  the  goodness  of  the  original 
clarification  and  concentration  of  the  juice.  I  devoted  one  month  to 
watching  the  successive  transformations  of  164,345  gallons  of  raw 
juice  as  far  as  the  third  boiling ;  and,  considering  the  immense 
number  of  measurements  taken,  the  corrections  for  temperature 
necessary,  and  the  circumstance  that  a  large  number  of  observers  had 
to  be  employed,  the  results  of  my  investigations  are  surprisingly 
aocorate. 
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*'  The  yield  of  164,845  gallons  of  raw  juioe,  at  9|^  Beatimi  and 
72°  Fahrenheit,  was : 

Tom.  cwtfl.  qn.  llw. 

First  white  Bogar       54  18  2  18 

Second  boiling  brown       18  6  8  1 

Third        „       estimated 9  3  1  14 

AU  sngar— total     ....      82       8      8       5 

Molasses  after  seoond  sugars 24      12      2      25 

or  at  the  rate  of  1*124  lb.  per  gallon,  the  white  sugar  alone  being 
0*75  lb.  per  gallon.  At  Bene  Mazar  the  yield  of  first  sogani  was 
0*71  lb.  per  gallon,  the  total  yield  being  estimated  at  1*21  lb.  per 
gallon.  At  either  factory  the  result  must  be  looked  upon  as  extremely 
good,  considering  that  tibe  canes  were  Tory  small,  their  dimensions 
seldom  exceeding  4  feet  long  by  1  inch  to  Ij^  inch  diameter.  A 
great  nmnber  of  the  canes  were  also  so  short  that  they  had  to  be 
carried  up  to  the  mills  in  baskets.  And,  besides  this,  viej  lay  fre- 
quently for  two  weeks  and  eyen  three  weeks  cut  before  they  were 
ground.  During  the  experiments  a  lot  of  cane  sent  from  Bene  ICaaar, 
where  it  had  been  cut  down  to  make  room  for  the  Agricultural  Bail- 
way,  lay  a  fortnight  before  it  was  crushed.  Sugar  makers  can  readily 
estimate  the  deterioration  of  the  juice  which  resulted  from  this 
delay. 

"  I  am  indebted  to  the  courtesy  of  the  Colonial  Company  for  the 
following  statement : — On  their  estate  in  Demerara — famous  for  the 
richness  of  its  sugar-cane — from  cane  juice,  when  at  its  best  in  the 
months  of  March,  April,  and  May,  and  indicating  10^  Beaum6  at  70^ 
temperature,  thoy  obtained,  of  first  white  sugars,  8*43  per  cent,  on  the 
cane  juice,  and  of  second  sugars,  4*56  per  cent.,  or  in  all  12*99  per 
cent.,  or  about  1*405  lb.  per  gallon.  The  company  does  not  work  the 
molasses  a  third  time,  but  as  the  second  boiling  forms  54  per  cent  of 
the  first,  it  is  probable  that  very  little  crystallizable  sugar  is  lost. 
At  Aba,  the  second  boiling  forms  only  33  per  cent,  of  the  first,  and 
it  is  not  likely  that  the  sugar  derived  from  the  third  boiling  would 
make  the  aggregate  amount  greater  than  50  per  cent.  This  result 
seems  to  show  that,  under  like  favourable  circumstances,  equally  high 
results  may  be  looked  for  in  Egypt.  Sir  Daniel  Cooper,  Bart.,  late 
Speaker  of  the  Legislative  Assembly  of  New  South  Wales,  who  is 
extensively  interested  in  the  sugar  industry  of  that  colony,  has  kindly 
communicated  the  following  information  respecting  the  yield  of  two 
sugar  factories  on  the  Clarence  river.  Of  first  yellow  sugars  they 
made  in  1871,  0*89  lb.  and  1*01  lb.  per  gallon  of  juice  respectively  ; 
of  second  sugars,  0*29  lb.  and  0*14  lb.  and  of  molasses,  0*57  lb.  and 
0*47  lb.  In  these  mills  concretors  are  employed  for  the  concentra- 
tion ;  and  as  no  use  whatever  is  made  of  the  steam  from  the  juice, 
more  than  two  tons  of  coal  have  been  consumed  per  ton  of  dry  sugars, 
besides  all  the  megass.  The  quantity  of  molasses,  or  uncrystollizable 
sugar,  remaining  after  the  first  boiling,  may  be  taken  as  the  measure 
of  the  degradation  the  juice  has  suffered  during  its  manufacture  into 
sugar.     Taking  the  percentages  in  each  case  on  the  first  and  second 
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sugars  together,  it  appears  that  the  Aba  factory  makes  but  33  per 
cent. ;  Bene  Mazar,  55  per  cent. ;  the  Australian  mills,  41  per  cent, 
and  48  per  cent,  respectively;  and  the  Colonial  Company,  47  per 
cent.  This  seems  to  demonstrate  that  the  sulphurous  acid  gas  pro- 
cess, when  combined  with  rapid  concentration,  realises  a  larger  per- 
centage of  marketable  sugar  than  any  other  system  of  manufacture ; 
and  iSbiB  result  will  become  still  more  apparent  by  an  inspection  of 
the  following  table  of  produce  by  different  mills,  from  which  it  will 
be  seen  that  the  Aba  factory  also  yields  the  highest  percentage  of  first 
white  sugar : 


Kgypt. 

W.  Indies. 

New  South  Walea. 

Aba. 

Bene 
Mazar. 

Colonial 
Company. 

Chata- 
worth. 

Sooth- 
gate. 

Fint  sugar,  white     

„        „      yellow 

Second  „ 

Molasses  and  third  sugar 

56-1 

18-7 
25-2 

43-6 

20-8 
35-6 

43*6 

23-6 
32-8 

50 -8 
16-5 
32-7 

62  5 

8-4 

29-1 

100- 

100- 

100* 

100- 

100- 

Peroentage  of  molasses  on  first  ^ 
and  second  sugars        ..      ..  / 

33-7 

55-3 

47-6 

48-6 

41-4 

"  The  total  yield  of  all  sugars  and  molasses,  in  pounds  per  gallon, 
was  1*825  at  Aba ;  1*62  and  1*75  in  the  Australian  factories ;  and 
2'19  in  Demerara,  showing  that  my  statement  about  the  bad  condition 
of  the  Egyptian  canes  is  fully  borne  out.  The  specific  gravity  of 
cane  juice  is  afifected  not  only  by  the  saccharine  matter  it  contains, 
but  also  by  the  various  impurities  in  solution,  and  even  by  solid 
matters  in  suspension.  The  density  of  juice  is  generally  taken  by 
Beaum6's  hydrometer ;  and  as  an  illustration  of  the  manner  in  which 
suspended  matter  affects  its  indications,  it  may  be  mentioned  that 
milk  of  lime  at  70^  temperature,  as  long  as  it  is  kept  agitated,  will 
indicate  10^  Beaume  when  mixed  in  the  proportion  of  ten  parts  by 
weight  of  water  to  one  part  of  lime,  but,  when  suffered  to  subside, 
will  register  only  2^  in  ^e  clear  solution  containing  one  part  of  lime 
in  700  parts  of  water.  Throughout  my  experiments  the  density  of  the 
juice  and  syrups  was  carefully  ascertained,  and  I  found,  on  comparing 
the  actual  yield  of  sugar  with  the  tabular  quantities  represented 
by  the  density  of  the  juice,  that  there  was  a  total  loss  of  5*91  per 
cent ;  and  between  the  quantity  contained  in  the  juice  entering  the 
concentrators,  and  that  held  by  the  syrups  running  out,  a  loss  of  1*62 
per  cent  These  results,  though  valuable  as  indicating  that  no  great 
error  had  been  committed  in  the  numerous  measurements,  cannot  be 
taken  as  strictly  true,  because  the  readings  of  the  hydrometers  were 
undoubtedly  afiected  by  the  lime,  and  its  sulphate  was  proved  to  have 
been  held  in  solution  by  the  deposits  both  in  the  concentrators  and  in 
the  vacuum  pans. 

**  The  information  obtainable  as  to  the  manner  in  which  the  den- 
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Bities  of  saccharine  solutions  are  aflfecied  by  temporatore,  and  the 
changes  of  yolnme  which  take  place  in  concentration  being  very 
scanty,  experiments  were  instituted  to  determine  these  points  accu- 
rately. It  was  found  that  at  all  densities  a  range  of  4^  Beaumd 
corresponded  to  a  variation  of  122^  of  temperature,  and  that  the  law 
of  variation  in  density  due  to  change  of  temperature  is  the  same  as 
in  water.  The  alterations  of  volume  caused  by  concentration  also 
followed  closely  those  calculated  from  the  specific  gravity.  Crystals, 
separating  from  impure  solutions,  are  always  purer  than  the  mother- 
liquors  ;  hence  the  dark  yellow  mass  sent  down  from  the  vacuum  pans, 
when  drained  from  the  uncrystallizable  sugar  and  water  associated 
with  it,  leaves  a  crystalline  mass  more  or  less  white  behind.  This 
separation,  technically  called  '  curing,'  may  be  performed  by  simple 
draining  in  vessels  of  suitable  form,  or,  as  in  refineries,  in  moulds  of 
the  familiar  sugar-loaf  shape,  aided  by  suction :  but  on  sugar  estates 
it  is  generally  done  in  centrifugal  machines.  When  the  syrup  is 
good,  the  white  crystals  may  be  separated  without  washing  of  any 
kind,  but  generally  from  a  pint  to  a  gallon  of  water  or  weak  molasses 
is  thrown  into  each  charge,  to  assist  in  washing  the  sur&ces  of  the 
crystals ;  or  the  same  olrject  may  be  attained  by  projecting  a  jet  of 
high-pressure  steam  against  the  inside  of  the  revolving  ring  of 
sugar ;  the  steam,  condensing,  washes  away  the  molasses,  and  at  the 
same  time  heats  Uie  mass  and  makes  it  dry  more  quickly  when  spread 
out  afterwards  on  the  mixing  floor.  Tellow  sugars  are  frequently 
the  pure  crystals  coated  with  more  or  less  molasses,  and  therefore 
when  considering  the  relative  yield  of  dififerent  factories,  it  is  neces- 
sary to  know  the  quality  of  first  sugars  produced,  as  the  loss  in 
washing  yellow  sugars  white  amounts  to  between  10  and  80  per 
cent,  of  their  weight.  Dry  white  sugar  runs  like  sand,  but  yellow 
has  a  peculiar  *  cling '  in  it,  due  to  the  stickiness  of  the  molasses. 
The  most  difficult  variety  to  produce  is  the  bright  canary-coloured 
sugar,  which  can  only  be  obtained  from  very  pure  bright  syrups. 
The  mother-liquor,  separated  from  the  first  sugar,  contains  a  con- 
siderable quantity  of  crystallizable  matter  which  separates  again,  as 
in  all  crystallizing  operations,  by  second  concentration,  and  yields 
the  second  sugars,  which  it  is  generally  most  profitable  to  leave  in 
the  yellow  state.  The  same  remarks  apply  to  third  and  fourth 
boilings. 

"  I  have  been  able,  with  the  assistance  of  the  data  obtained  at 
every  step  of  the  manufacture,  to  calculate  the  degree  of  concentra- 
tion necessary  in  the  trays  to  supply  sufficient  steam  for  the  vacuum 
pans  and  steam  engines,  and  then  to  calculate  the  probable  consump- 
tion of  fuel  per  ton  of  sugar.  By  means  of  the  indicator  diagrams, 
it  has  been  ascertained  that  the  vacuum  and  centrifugal  engines  work 
at  108  collective  I.H.P.,  and  as  they  do  not  work  expansively,  and 
there  must  be  considerable  loss  from  condensation  in  the  large  steam 
pipes,  they  probably  consume  50  lbs.  of  steam  at  8  lbs.  pressure 
per  I.H.P.  per  hour.  To  supply  these  engines,  therefore,  would 
involve  the  evaporation  of  541  gallons  of  water  per  hour  in  the 
concentrators.  Supposing  the  factory  to  be  in  full  work,  each  mill 
producing  1500  gallons  of  juice,  that  is,  6000  gallons  per  hour  at 
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10°  Beatun^  ooUectiyely,  the  yield  of  all  sugars  at  the  ascertaiued 
rate  would  be  6744  lbs.  per  hoar.  From  my  observations,  it  appears 
that  the  water  to  be  evaporated  in  boiling  down  the  second  and  third 
Bogars — induding  one  gallon  of  water  added  to  each  centrifugal 
charge — amounts  to  60  per  cent,  of  the  weight  of  the  totally- 
finished  sugars,  or  to  405  ^dlons  per  hour,  to  which  must  be  added 
10  per  cent.,  or  forty  gallons  for  loss  by  radiation,  <%^  6000  gallons 
of  raw  juice  at  72°  temperature,  when  clear  of  its  scum  and  reduced 
in  volume  by  five  minutes'  boiling  in  the  clarifiers,  would  become 
6476  gallons  of  clarified  juice  sent  down  to  the  concentrators  at  72' 
temperature,  and  would  contain  11,700  lbs.  absolute  sugar,  which, 
at  tiie  specific  gravity  of  1*6,  would  measure  731  gallons.  It  was 
ascertained  that,  in  the  first  sugars  sent  down  to  the  coolers,  the 
saccharine  matter  was  associated  with  water  amounting  to  80*4  per 
cent,  on  the  yield  of  all  sugars,  or  205  gallons  per  hour.  In  this 
manner  (541+405+404-731+205)  1922  gallons  of  the  juice  have 
been  disposed  of,  leaving  3554  gallons  to  be  evaporated,  one  part 
in  the  vacuum  pan  being  at  the  expense  of  the  steam  raised  from 
the  other  in  the  concentrators.  Allowing  10  per  cent,  on  the  total 
amounts  for  loss  and  waste,  the  quantity  should  be  divided  in  the 
proportion  of  60  per  cent,  to  40  per  cent.,  leaving  thus  1422  gallons 
to  be  evaporated  in  the  vacuum  pans-  by  2132  gallons,  converted 
into  steam  in  the  trays.  There  is  then  in  the  syrup  ready  for  the 
trays: 

Galls.    Galla. 

Sarcharine  matter 731 

Water  as80ciati>d  with  first  boiling       205 

Water  evaporntwl  in  vacuum  pan         1422 

Totul  syrup 2358 

Water  evaporated  in  concentrators  to  produce 
power,  and  boil  second  and  tliird  sugars  . .  98G 

Water  evapomted  to  boil  first  Bu<;ar     2132 

Total  evaporated  in  trays 3118 

Total  clarified  juice  per  hour 5476 


"  The  syrup,  therefore,  will  form  43  per  cent,  of  the  clarified  juice, 
and  if  the  latter  gauges  10°  Beaum^,  the  former  would  indicate  21° 
Beaume.  Comparing  this  with  the  observations,  it  appears  that 
153,341  gallons  of  clarified  juice  were  converted  into  72,049  gallons 
of  syrup,  both  at  160°,  the  latter  being  47  per  cent,  of  the  former ; 
or  if  the  juice  stood  at  10°  Beaumo,  the  syrup  would  have  indicated 
19°  Beaume  ;  that  is,  rather  less  steam  was  actually  generated  in  the 
trays  than  the  foregoing  calculations  indicate,  which  is  accounted  for 
by  the  third  boilings  not  having  been  made  during  the  experiments, 
and,  therefore,  that  much  less  steam  was  required  by  the  vacuum 
pans. 

''These  calculations  agreeing  so  well  with  observations  make  it 
probable  that  the  latter  were  very  accurate,  and  point  to  the  result 
that  by  utilizing  the  steam  from  the  concentrators,  the  evaporation 
of  57  per  cent,  of  the  juice  only  is  necessary  to  convert  the  whole 
into  sugar  and  the  residuary  molasses.     For  the  third  boilings,  quiet 


ill'-    i-Hir   ('MTit'-iiiiil    tiiu'ii'.'-s    takL'    <')S    l.ll.P.   (.■  u^li. 
:!.'»  ]}'>.  «  f  .-tcMiii   1  •  r  Il.r.  j)>r  li  'iir.  wliii^li  will  c  >\l 
^t'-  ii:  I'!]"  -.  A''.,  till  V  will  itijiiiri'  I't'  iM.ilrf  pdw.  r   . . 

'I'hf  "liir.li.  I--  li:i\r  t.'  l.t  ;il  «'.i»ii(.)  :::all'-n>  i»t'  juicr  |M'r  1j( 
72    t<»  lil2  ,  ami  io  boil  for  live  minutes,  and  \\iil  abs 

The  couceutruturs  having  to  raise  5473  galluns  of  ji 
160°  to  230°,  and  to  evaporate  8118  gallons  und< 
pressure,  will  take 

Steam  under  60  lbs.  pressure  used  iu  steaming  centi 
calculated        

Sulphurous  acid  pumps,  calculated 

Donkey  feed-pumps  „  

Total  H.P.  =  cubic  feet  of  water  to  evaporate  from  62°  1 

or  nearly  11  H.P.  per  ton  of  sugar  per  24  hours, 
are  necessary  to  evaporate   a  cubic  foot  of  watei 
6476  lbs.  of  coal  would  be  necessary  to  produce  6\ 
or  the  weight  of  coal  will  be  96  per  cent  of  tha 
in  sugars.    Supposing  the  cane  mills  to  express  68  ] 
the  6000  gallons  per  hour  would  produce  30,825  11 
From  experiments  made  on  a  large  scale  by  Mr.  B 
engineer  of  the  Magaga  sugar  factory,  it  appears 
fit  for  burning,  weighs  68  per  cent,  of  the  wet ;  ai 
29,578  lbs.  of  dry  megass  did  as  much  as  16,000 
north  country  coal,  or  that  it  required  1*85  lb.  of  i 
same  work  as  1  lb.  of  coal.     The  canes  yielding 
juice,  therefore,  produced  16,072  lbs.  of  dry  megass, 
in  the  evaporation  of  809  *  5  cubic  feet  of  water,  gii 
of  megass  to  the  cubic  foot.     According  to  Mr.  '. 
should  be  enough;   but  an  imperfect  experiment^  i 
Oomish  boiler  at  Magaga^  gave  only  3*06  lbs.  of 
of  megass,  or  20*7  lbs.  to  the  cubic  foot.    As  « 
Mr.  Black  considers  that  1  lb.  of  coal  is  equal  to  ! 
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West  Indies  the  consumption  of  coal  has  been  reduced  to  a  quarter 
of  a  ton  per  ton  of  sugar ;  but  this  is  in  addition  to  the  megass,  and 
triple-action  concentrators  are  in  use.  The  quantity  of  extra  fuel 
required  in  any  case  depends  upon  the  percentage  of  juice  pressed 
out.  From  Mr.  Black's  experiments  at  Magaga,  dry  megass  appears 
to  contain  10  per  cent,  of  moisture.  Payen  gives  the  composition  of 
Otaheite  cane  at  maturity  as,  water  71  per  cent.,  sugar  18  per  cent., 
and  ligneous  and  other  matters  11  per  cent. ;  consequently  the  com- 
position of  dry  megass  may  be  assumed  for  different  degrees  of  press- 
ing to  be  as  follows  : 


Percentage  of  j nice  pressed  out 
Water  dried  out  of  megass  . . 

„      left  in  dry  megass    . . 
Sugar        „  „ 

Ligneous  matter,  &c.,  left  in  dry 

megass        


} 


Percentage  of  sugar  and  ligneous! 
matter  on  juice J 


600 

211 

1-9 

6-0 

110 

700 

13-6 

16 

3-8 

110 

80-0 
5-7 
1-5 
1-8 

110 

1000 

100  0 

100  0 

28-3 

211 

17-3 

'^The  last  set  of  figures  shows  how  rapidly  the  fuel  available 
decreases  with  the  increased  yield  of  the  cane  mills.  In  such  great 
factories  as  that  at  Aba,  when  worked  only  to  about  a  quarter  of  their 
power,  great  loss  arises  from  condensation  in  long  and  large  steam 
pipes,  as  well  as  from  frequent  stoppages  for  want  of  cane,  and  from 
the  nature  of  the  case,  a  really  trustworthy  return  could  only  be 
obtained  from  records  kept  during  the  whole  crop.  The  megass  being 
spread  out  to  dry  over  many  acres  of  land,  it  is  difi&cult  to  bring  it 
in  with  the  necessary  regularity,  so  that  observations  taken  only 
from  day  to  day  would  most  likely  be  deceptive.  The  Aba  mill, 
however,  was  run  some  days  by  burning  megass  only,  but  no  record 
exists  as  to  how  the  stock  of  megass  which  was  in  course  of  drying 
was  affected. 

"  The  cost  of  the  machinery,  iron  buildings,  and  roofs  of  the  Aba 
fiu^tory  in  England,  including  also  the  animal  charcoal  filters  and 
rebuming  apparatus,  which  were  supplied  as  a  measure  of  precaution, 
but  never  erected,  was  90,000/.  The  cost  of  the  Bene  Mazor  factory 
for  machinery  and  iron  buildings  was  130,000/.  Correcting  the  cost 
of  the  Aba  factory  so  as  to  bring  it  up  to  the  same  powers  of  pro- 
duction as  Bene  Mazar  factory — but  deducting  the  cost  of  the 
charcoal  apparatus — the  amount  would  be  100,000/.,  thus  showing  an 
economy  in  favour  of  the  sulphurous  acid  gas  over  the  animal  char- 
coal process,  in  producing  white  sugar,  of  30,000/.  on  the  capital 
account,  in  addition  to  a  saving  of  14,000/.  for  the  first  year,  and 
7500/.  per  annum  afterwards,  in  animal  charcoal,  and  labour  and  fuel 
in  using  it.  The  Aba  factory  was  ordered  in  April,  1870,  and  the 
whole  was  made  and  shipped  before  the  April  following.    The  Bene 
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Mazar  factory  was  ordered  in  December  1870,  and  was  all  shipped 
by  the  following  November,  and  during  the  same  time  the  Malatea 
factory,  as  large  as  Bene  Mazar,  but  which  was  not  to  be  erected  till  a 
season  later,  was  constructed  and  completed,  so  that  in  the  space  of 
nineteen  months,  machinery  to  the  valne  of  nearly  400,000/.  was 
designed,  constructed,  and  shipped.  The  erections  on  the  spot  were 
completed  with  great  rapidity,  especially  when  the  obstructions  of 
climate  and  carriage  are  considered,  and  the  difficulties  about  straw 
to  burn  bricks  and  lime.  In  conclusion,  I  think  that  the  large  yield 
of  first  sugar,  the  small  percentage  of  molasses,  the  calculations  as 
to  fuel,  and  the  economy  of  first  cost  and  working,  justify  the  opinion 
that  the  sulphurous*  acid  process  offers  a  reasonable  .prospect  of 
success  to  those  who  may  employ  it.  It  has  been  widely  stated, 
however,  that  the  white  sugar  produced  will  lose  colour  materially 
if  kept  in  bulk.  No  evidence  has,  as  yet,  reached  me  on  this  point, 
and  I  can  therefore  only  state  the  opinion  of  many  chemists,  that 
there  does  not  seem  to  be  any  ground  for  the  apprehension." 

The  sugar  industry  of  Egypt  has  made  a  great  extension  of  late 
years,  which  can  best  be  judged  of  by  the  following  statistics.  In 
1883  the  production  was  only  about  2510  tons.  The  exports  have 
since  been  as  follows : 


Cwtn. 

1853 29.276 

1854 29.943 

1855 24,056 

1856 14,237 

1857 24,999 

1858 28,261 

1859 23,517 

1860 11,681 

1861 14.184 

1862 13.226 

1863 7,657 

1864 2,300 


Cwta. 

1865 1,544 

1866 1,090 

1867 54,982 

1868 145,212 

1869  ..      ..      ..  293,279 

1870 283,828 

1871 356.468 

1872 456,851 

1873 711.327 

1874 886,914 

1875 901,535 


The  small  exports  of  1863  to  1866  were  due  to  the  extension  given 
to  cotton  culture  in  preference  to  sugar,  owing  to  the  scarcity  of  that 
staple. 

There  is  perhaps  no  other  instance  of  a  continuously  rapid  rise  in 
the  production  of  a  staple  article  of  commerce,  and  which  with  the 
annexed  Soudan  and  other  districts  bids  fair  to  go  on  advancing 
in  an  equally  rapid  rate.  To  the  seventeen  sugar  works  previously 
belonging  to  the  Khedive  five  more  have  boon  added  since  1872.  The 
annual  production  of  those  twenty-two  works  is  about  14,625  tons. 
The  Khedive  has  55,000  acres  under  sugar-cane,  and  private  in- 
dividuals 35,000.  The  production  of  canes  is  about  53,550  kilos,  per 
hectare  (2j^  acres),  and  tiie  yield  of  sugar  is  8  or  9  per  cent.  About 
two-thirds  of  the  sugar  produced  is  white  and  one-tlurd  red  sugar. 

Zanzibar. — The  soil  of  this  island,  our  consul  tells  us,  is  eminently 
adapted  for  the  growth  of  sugar ;  labour  is  cheap,  ground  rent  very 
low,  and  every  condition  exists  for  securing  an  ample  return  for 
capital  sunk  in  a  sugar  factory.  Sugar  to  the  value  of  3000J.  was 
shipped  in  1864. 

Natal. — The  varieties  of  cane  grown  here  are  the  Bourbon,  black 
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CheriboD,  yellow,  and  ribbon.  On  some  of  the  estates  the  sugar  is  mann- 
fiMstored  hy  the  common  process,  viz.  flat  open  battery  and  Wetzcll  pan. 
As  an  instance  of  the  cheapness  of  the  plant  nscd,  that  on  one  estate, 
J.  Johnston  and  Sons,  Helmsfiold,  cost  but  1300^.  boyond  their  own 
labonr,  and  consists  of  mill,  two  clarifiers,  flat  battery  uf  four  pans, 
with  iron  taohe  and  dipper.  The  liquor  is  reduced  to  about  26^  Beaum6. 
in  the  tache,  from  whence  it  is  skipped  into  a  reservoir ;  after  sub- 
siding a  short  time,  it  is  run  into  a  steam  pan  and  finished.  The  pan 
is  heated  by  steam  coil,  the  temperature  being  kept  down  to  about 
180°  by  lathed  reyolving  drums. 

Besides  the  home  consumption,  the  following  figures  show  the 
progreflsiye  exports  of  sugar  : 


Cwts. 

18e0 24,369 

1865 74,185 


Cwta. 

1870 106,572 

1874 130,656 


Jamaica. — The  exports  of  sugar  frt)m  this  island  have  varied  in  the 
last  eight  years  frt)m  29,000  hogsheads  to  37,000  hogsheads ;  of  rum, 
from  16,000  puncheons  to  20,000  puncheons.  There  was  in  1874 
47,565  acres  under  cultivation  with  sugar-cane  in  the  island.  The 
attention  of  sugar  planters  here  has  been  for  some  years  past  given 
rather  to  improvement  of  cultivation  than  to  increase  of  acreage 
under  canes. 

This  calculation  gives  only  about  three-quarters  of  a  hogshead  (or 
12  cwts.)  as  the  average  produce  in  sugar  for  an  acre  of  canes  in  the 
colony.  The  extreme  smallness  of  this  return  is  owing  to  the  system 
of  more  or  less  permanent  ratooning  practised  in  small  parishes,  where 
on  some  estates  a  complete  field  of  yearling  plants  is  hardly  ever  to  be 
seen ;  the  plants  that  fjEul  being  replaced  yearly,  plant  by  plant.  Of 
course  the  produce  is  very  small,  but  so  also  are  the  expenses  and  the 
risk ;  and  it  is  the  opinion  of  some  that  the  financial  result  of  this 
cheap  system  (which  avoids  the  chance  of  the  loss  of  a  field  of  young 
plants  from  a  drought)  is  good.  However  that  may  be,  the  practice 
greatly  reduces  the  average  produce  of  an  acre  of  cane  throughout  the 
colony. 

The  export  of  sugar  in  the  crop  years  1870-71  (37,000  hogsheads) 
was  larger  than  it  had  been  for  nineteen  years.  The  following  shows 
the  exports : 


Fnids. 

1866 33,637 

1867 31,206 

1868 36,259 

1869 29,268 

1870 31,966 

Oomparison  of  progress : 


Hhdf. 

1871 37,010 

1872 35,553 

1873 28,428 

1874 28,398 


Year. 


Sugar. 


1854 
1864 
1874 


558,571  cwts. 
522,498     „ 
29,378  hhda. 


Ram. 


1,665,932  galls. 

29,378     „ 
19,351  puns. 
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The  oonsnmption  of  sugar  in  the  iahuid  is  fl<ft''^i\t^  at  abont 

GOOO  hogsheads. 

In  Jamaica,  in  the  Goyemment  botanic  gardens,  eighteen  selected 
varieties  of  now  canes  have  been  planted  ont,  and  as  many  more  are 
under  trial,  to  ascertain  which  are  the  best  for  general  cultivation. 
Encouraging  accounts  have  been  received  from  diiferent  parts  of  the 
island  of  the  Salangore  cane,  which  grows  with  great  vigour,  and  the 
number  of  shoots  from  each  stool  is  remarkable.  It  requires  to 
bo  planted  wider  apart  than  the  space  allotted  to  other  canes. 

Colonel  Stewart's  patent'  for  desiccating  cane  juice  by  sulphurous 
acid  gas  injected  into  the  liquor  has  been  adopted  on  Bushy  Park 
estate,  St.  Catherine.  On  Belmont  estate,  in  the  same  parish,  the 
double  retort  system  of  distillation  has  been  introduced.  The  high 
price  obtained  for  rum  caused  sugar  to  be  sacrificed  to  a  large  extent, 
and  the  manufacture  of  rum  increased  from  an  average  of  two-thirds 
to  almost  a  puncheon  for  a  hogshead. 

At  Nightingale  Grove  and  Wales  estates,  in  Trelawney,  centrifugal 
machines  have  been  erected.  In  Westmoreland  a  few  more  centri- 
fugal draining  machines  have  been  introduced,  and  Wet2ell*s  pan 
and  centrifugal  machines  have  been  set  up  at  Holland  estate,  in  St. 
Elizabeth. 

An  astonishing  extent  of  sugar  cultivation  is  now  carried  on  among 
the  peasantry,  for  a  return  presented  to  the  Legislative  Council,  in 
1871,  showed  no  less  than  5615  small  sugar  mills  to  be  in  use.  The 
average  make  of  these  is  about  two  hogsheads  per  annum.  In  some 
cases  the  sugar  thus  produced  is  sent  down  to  the  coast  and  exported, 
but  by  far  the  largest  part  of  it  is  consumed  in  the  island.  Cultiva- 
tion among  the  large  proprietors  has  been  considerably  extended  in 
many  cases,  and  several  abandoned  properties  have  been  reclaimed, 
and  irrigation  adopted  on  a  large  scale  with  gratifying  results. 

The  enterprising  proprietor  of  Albion  estate,  St.  Thomas,  has 
established  a  vacuum  pan  and  centrifugal  apparatus.  The  sugar 
produced  by  the  machinery  is  of  a  very  superior  character,  equalling 
the  best  Demerara  crystallized  sugar,  which  is  sold  so  largely  for 
consumption  in  the  United  States. 

This  is  quite  a  new  feature  in  the  history  of  Jamaica  sugar  manu- 
facture, which  has  long  been  notorious  for  servile  adherence  to  ancient 
routine. 

Barbados. — This  small  island  usually  produces  a  large  quantity  of 
sugar,  but  the  crop  is  of  course  affected  by  seasons  and  other  causes. 

The  years  1859  and  1860  were  bad  crops,  the  next  two  years  good, 
followed  by  two  bad.  The  four  years,  1865  to  1868,  were  very  good 
crops ;  1869  was  a  poor  one.     There  are  about  35,000  acres  under  oane : 


Sugar. 


Rum. 


50.000  hhilB. 

37,038 

47,355 


»» 


i» 


1,402  hhdA. 
37,156  galls. 
16,801      „ 


The  new  method  of  stirring  the  sugar,  by  the  oscillating  process, 
after  it  has  been  poured  from  the  copper  into  the  cooler  until  the 
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granulation  is  complete,  instead  of  allowing  it  to  cool  in  a  solid  mass 
aa  by  the  old  process,  is  now  very  general.  The  stirring  is  oommonly 
e£kcted  by  a  disc  revolving  in  the  cooler,  which  takes  np  and  scatters 
the  fluid  sugar.  The  result  is  that  the  sugar  crystallizes  in  larger 
grains,  and  parts  more  quickly  and  entirdy  with  the  molasses,  so 
that  there  is  less  drainage  on  the  voyage.  Sugar  made  in  this  way 
sells  for  nearly  2$.  a  cwt.  more  than  the  produce  of  the  same  land 
made  by  the  old  process. 

Tortola  cannot  now,  as  in  her  palmy  days,  boast  of  wealthy  estate 
proprietors ;  and  the  relation  existing  between  the  labourer  and  the 
estate  owners  here  is  very  different  from  that  in  other  and  larger 
colonies.  The  principle  upon  which  they  work  is  this :  Those  small 
fsffmers  who  cultivate  canes  upon  their  own  land  allow  to  the  owner 
of  the  sugar  works  one-third  of  their  sugar  as  payment  for  its  manu- 
facture. Others  who  cultivate  a  plot  belonging  to  the  same  owner  as 
the  sugar  mill  receive  one-half  of  the  sugar  as  their  proportion,  the 
other  half  being  *  claimed  by  the  proprietor  of  the  land  and  sugar 
mill  as  an  equivalent  for  rent  and  manufacturing  expenses. 

St.  Kitis. — The  average  produce  of  sugar  in  this  island  is  about 
10,000  hhds.,  300  tierces,  and  GOOO  barrels  of  sugar,  4000  puncheons 
of  molasses,  and  600  puncheons  of  rum. 

It  may  be  well  to  publish  here  for  reference  by  the  planter  the 
analyses  of  twelve  different  specimens  of  canes,  by  Dr.  Steuhouse. 
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Trinidad. 


BerUoe. 


IVm- 
erara. 


46-97  42-90 
3-76  I  7-99 
6-66  I  10-94 
9-16  •  13-20 
3*66:    9-M8 


26-50 

3-27 
2-02 


12-01 
1-39 


1-62 


46-46 
8-23 
4-66 
8-91 


8 


4* 
10- 


60 
63 


7-41 
9-21 


41-37 
4-69 

10-93 
9-11 
6-93 

16*99 

•  • 

8-96 
2-13 


46-48 
8-16 


7 
6 


62 

78 


16-61 
11-93 
0-67      1-33 


60-00; 
6-66  i 
6-40 
6-09; 
13-01  I 
13-69  , 


3*96 


3-92 


46-13; 
4-8'i 
7-74 
4-49, 
11-90 
16-97 
1-64 


17" 
7 
7 
2 
3 


64 
37 
97 
34 
93 


Gre- 
nada. 


Jamaica. 


26-38 


3i-93 


6' 
6- 
6' 
6 

31' 


20 
08 

87 
48 
31 


..       10*70  1 11-14 
7-26    17-20     7-64 


10 

11 

12 

62-20 

48-73 

64-69 

13-04 

2*90 

8-00 

3-31 

6-35 

1-9 

10-64 

11-62 

14-86 

6-63 

6-61 

6-30 

10-09 

7-46 

11-14 

0-80 

.  • 

•  • 

* . 

16-06 

0*84 

4*29 

2*27 

3-83 

The  first  seven  were  all  fine  canes  with  the  leaves ;  the  eighth  had 
no  leaves ;  No.  9,  but  few  leaves ;  No.  10  was  in  full  blossom,  and 
had  been  manured  with  pen  manure ;  No.  11  were  old  ratoous, 
manured  in  the  same  way ;  and  No.  12  were  young  Moni  Blanc  canes, 
manured  with  pen  manure,  guano,  and  marl.  This  is  a  valuable 
analysis,  from  having  been  made  from  entire  canes. 

By  comparing  these  elements  together,  we  observe  that  the  pro- 
portion of  potash  and  silica  is  great  in  all  of  them ;  phosphorus^ 
sulphur,  and  lime  also  exist  in  considerable  quantities  in  all  the  spe- 
cimens, while  soda  is  variable  in  some  and  non-existent  in  others,  and 
chloride  of  sodium,  or  common  salt,  is  abundant  in  the  Demerara 
specimen,  and  varies  much  in  the  different  specimens.  We  may  there- 
fore conclude  that  the  sugar-cane  is  a  plant  requiring : 

Istly.  A  considerable  supply  of  those  two  substances  found  gene- 
rally coexistent  with  nitrogenized  compounds  in  all  animals  and 
vegetables,  viz.  phosphorus  and  sulphur. 


188 


8UOAB. 


2ndl7.  A  large  supply  of  potash  and  silica,  particularly  the  last. 

Srdlj.  That  lime  and  magnesia  are  also  essential  ingredients  (the 
first  in  the  larger  quantity),  while  soda  is  not  essential  to  its  growth, 
and  that  common  salt  wlule  appearing  also  to  he  an  essential  ingre- 
dient is  not  so  in  any  large  quantity,  hut  if  presented  to  the  cane  may 
bo  absorbed  by  it  to  a  great  extent,  no  doubt  injuriously. 

Dominica, — The  following  gives  the  exports  for  this  island: 


Year. 

Sugar. 

MolaiKiL 

;         Bom. 

cwta. 

gnlls. 

galto. 

18G7 

56,837 

54,400 

55,063 

18G8 

68,942 

95,520 

49,740 

18G9 

65,650  . 

90,940 

45,719 

1870 

73,203 

88.732 

36,021 

1871 

66,220 

94,015 

40,615 

Montserrai, — The  cultivation  of  the  sugar-cane  is  carried  on  in 
the  different  stages  of  preparing  the  ground,  planting,  weeding,  and 
reaping,  generally  on  the  task-work  system.  The  work  is  luurd 
enough  while  it  lasts,  but  the  labourers,  male  and  female,  who  com- 
mence working  at  6.30  A.M.,  finish  their  task  about  11  ajc.  A  large 
proportion  of  the  agricultural  labourers  and  rural  artisans,  carpenters, 
masons,  <&c.,  are  owners  or  renters  of  pieces  of  land  ranging  from 
half  an  acre  to  two  or  three  acres  in  extent,  and  planted  in  canes  or 
provisions.  The  lower  slopes  of  the  loftier  and  the  summits  of  the 
lower  hills  of  this  mountainous  little  island  are  marked  by  the  clear- 
ings of  these  small  cultivators,  and  nothing  can  surpass  the  vigour 
■and  energy  with  which  this  peasantry  of  African  descent  labour  on 
these  holdings  of  their  own.  Here  and  there  may  bo  seen  the  croaking 
cattle  mill  and  even  windmill  which,  with  a  little  boiling  house, 
some  labourer  or  mechanic,  intelligent,  frugal,  and  enterprising  beyond 
his  fellows,  has  contrived  to  erect,  and  to  this  little  factory  his  neigh- 
bours carry  their  bundles  of  ripe  canes  to  be  converted  into  sugar, 
one-third  of  which  is  kept  as  remuneration  for  the  manufacturer. 
The  sugar  lands  of  many  proprietors  of  considerable  importance  are 
cultivated  more  or  less  on  the  half  system,  a  system  by  which  the 
peasant  occupiers  of  small  plots  of  land  are  bound  to  grow  canes 
which  are  brought  at  crop  time  to  the  works  of  the  proprietor,  who 
retains  half  the  sugar  produced  as  rent  for  his  land. 

The  following  statement  shows  the  shipment  of  sugar  and  molasses 
for  seven  years : 


Year. 

Sugar. 

MoUsfles. 

hhds. 

puiM. 

1865 

1039 

236 

1806 

1607 

393 

1867 

915 

176 

1868 

1662 

534 

1869 

1794 

503 

1870 

1879 

418 

1871 

1891 

466 
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8t,  Luda, — The  crop  of  1871  was  the  largest  ever  produced  in  the 
ishind.     The  shipments  have  been : 


Year. 


Sugar. 


Rum. 


Molamea. 


1868 
1869 
1870 
1871 


lbs. 
11,118,829 
10,517,725 
12,444.153 
12,918,960 


galls. 
191,400 
205,000 
153,000 
234,800 


galls. 
2,058 
1,840 
2,461 
9,316 


The  increased  production  of  sngar  in  St.  Lucia  is  attributed  rather 
to  extended  area  of  cultivation  than  to  improvement  in  culture.  That 
less  energy  is  shown  in  the  latter  respect  is  considered  to  be  owing — 
in  a  measure — to  the  extraordinary  fertility  of  the  soil,  which,  not 
uncommonly,  produces  a  crop  from  the  same  cane  plants  for  twenty 
years  in  succession;  whereas,  in  most  other  countries,  the  fields 
require  to  be  planted  every  tsvo  or  three  years.  The  system  of  agri- 
culture, as  in  most  of  the  West  India  Islands,  is  somewhat  rude ;  but 
signs  of  efforts  to  improve  it  are  not  altogether  wanting.  Virgin  soil 
is  being  broken  for  the  purpose  in  all  directions ;  and  while  no  estates 
have  latterly  been  abandoned,  some  have  been  reclaimed,  and  others, 
which  a  few  years  ago  grew  little  else  but  weeds  and  trees,  are  now 
yielding  abundant  crops. 

Besides  extension  of  cultivation,  there  is  a  progress  in  manufacture 
which  makes  further  improvement  probable,  and  will  certainly  render 
it  more  easy.  Steam  power  is  gradually  superseding  all  other  for 
grinding  purposes.  Fourteen  steam  mills  were  imported  in  1870,  of 
which  seven  replaced  others  that  had  been  moved  by  wind,  water,  or 
cattle,  and  seven  were  destined  for  newly-opened  estates.  To  meet 
any  reduction  in  prices,  improvement  in  the  quality  of  the  sugar 
grown  upon  this  iidand,  which  is  almost  exclusively  of  the  low  class, 
is  without  donbt  of  the  first  importance.  The  estates  are,  for  the 
most  part,  too  small  to  support  singly  expensive  works,  such  as  pro- 
duce the  crystallized  sugar  of  Domerara;  and  on  this  account  the 
co-operative  system,  which  has  achieved  extraordinary  results  in  the 
neighbouring  colony  of  Martinique,  would  appear  to  offer  by  far  the 
best  prospect  of  success.  Its  chief  distinctive  feature  is  the  entire 
Beparation  of  agriculture  from  manufacture.  Though  co-operation  has 
proved  useful  for  the  introduction  of  the  system,  and  has  tended  greatly 
to  enhance  its  profits,  it  is  not  essential  to  it.  Before  this  innovation 
every  sugar  planter  in  the  West  Indies  was  also  a  manufacturer.  He 
not  only  grew  canes,  but  ground  them,  and  turned  their  juice  into  sugar. 

Under  the  Martinique  system,  the  division  of  labour  is  complete. 
The  planter  is  merely  a  planter,  and  sugar  making  is  an  entirely 
separate  occupation.  A  central  '^  Usine  '*  manufactures  the  canes  of  a 
number  of  neighbouring  estates,  and  pays  for  them  by  weight,  irre- 
spective of  the  sugar  produced ;  so  that  tlie  planter,  after  delivering 
the  raw  produce,  has  no  further  concern  with  it,  and  he  is  enabled  to 
devote  his  capital  and  energy  exclusively  to  the  improvement  of  his 
cultivation.  The  first  fieM^tories  were  established  under  agreement  as 
to  full  supplies  of  material  with  the  neighbouring  planters,  who  also 
famished  a  considerable  portion  of  the  capital.     But  now  others  are 
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in  operation,  which  have  dispensed  with  a  part  of  this  seonrity,  and 
which  partially  depend  for  supplies  on  the  growers'  self-interest.  It 
was,  in  fact,  taken  for  granted  by  their  projectors  that  the  planters 
woidd  sell  their  canes  rather  than  make  sugar  themselves.  This  cal- 
culation was  more  than  justified  by  the  event  Canes  are  now  coming 
to  those  factories  from  most  unexpected  sources,  and  from  distances 
of  8  and  10  miles.  Further  proof  is  scarcely  needed  to  show  that  the 
planters  are  deriving  benefit  firom  the  new  system.  Though  the 
extent  of  that  benefit  cannot  of  course  be  known,  a  notion  of  it  can  be 
formed  from  the  price  given  for  the  canes.  The  lowest  price  ofiered 
by  the  Usines  is  &e  market  value  of  6  lbs.  of  the  best  common  process 
sugar  for  every  100  lbs.  of  canes ;  and  this  is  only  1  per  cent,  less  on 
the  average  than  is  obtained  by  those  planters  who  incur  the  risk, 
anxiety,  and  expense  of  manu&cture.  There  is,  however,  more  definite 
knowledge  as  to  the  profits  of  the  manufacturer,  who  so  fiir  deserves 
them  that  he  produces  the  best  sugar  yet  exported  firom  the  West 
Indies.  '*  The  XJsine  of  Francois,"  established  in  1866,  in  the  subse- 
quent four  years  declared  dividends  as  follows :  in  1867, 19  per  cent ; 
in  1868,  37  per  cent. ;  in  1869,  48  per  cent ;  and  in  1870,  86  per 
cent;  the  decrease  in  the  latter  year  was  merely  the  result  of  the 
disasters  in  France,  which  receives  the  bulk  of  the  Martinique  sugars. 

Chrenada, — The  great  difficulty  with  which  planters  here  have  to 
contend  is  the  paucity  of  labour  and  the  badness  of  the  roads. 
Whereas  in  this  island  nature  is  so  bountiful  that  a  family  with  but 
little  labour  can  raise  their  own  fruit  and  vegetables  on  an  acre  or 
two  of  land,  where  also,  from  the  habits  of  the  negroes  and  the 
climate,  their  wants  and  requirements  are  but  few,  it  cannot  be 
expected  that  they  will  labour  on  estates  more  days  than  sufficient 
to  supply  such  requirements.  Moreover,  on  the  abandoned  estates, 
they  can  squat  unmolested,  and  do  so  in  large  numbers. 

The  exports  have  been  as  follows : 


Year. 


1869 
1870 
1871 


Sagar. 


tonB. 
8,254 
8,880 
5,256 


Kum. 


galls. 
181,243 
70,775 
65,950 


St.  Vincent. — The  following  table  gives  a  comparison  of  the  ex- 

ported produce  of  this  colony  : 

Year. 

Sugar. 

Rnm. 

Molasses. 

hbda. 

panit. 

puiui. 

1862 

8,503 

1,827 

305 

1863 

8,756 

1,554 

409 

1864 

8,163 

1,284 

1,418 

1865 

8,454 

1,794 

916 

1866 

10,984 

1,796 

1,063 

1867 

11,137 

1,683 

1,209 

1868 

11,248 

1,634 

1.359 

1869 

11,164 

358 

3,783 

1870 

12,948 

2,155 

1,638 

ik 

1871 

13.315 

2,656 

953 
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Although  no  additional  land  has  boon  broaght  into  cultivation,  by 
more  attention  to  clearing  the  canes  and  a  greater  use  of  manures, 
a  rather  larger  yield  per  acre  has  been  obtained. 

Trinidad. — About  1,000,0002.  a  year  is  the  value  of  the  products  of 
the  sugar-cane  in  this  island  in  good  years. 

The  exports  were  in — 


Year. 


1854 
1864 
1874 


Sagu*. 


lbs. 
60,055,998 
79,109,650 
99,739.550 


Molasses. 


galls. 
782,401 
1.576,105 
1,697,131 


Knm. 


gallA. 
285.446 
60,075 
39,761 


In  1796,  one  hundred  and  fifty-nine  sugar  plantations  produced 
7800  hhds.  of  sugar;  in  1802,  one  hundred  and  ninety- two  estates 
produced  15,461  hhds. 

A  large  XJsine  has  now  been  for  some  years  at  work  for  the  Colonial 
Company,  in  the  midst  of  their  estates  in  Naparima,  Trinidad. 

The  Qovemor  of  the  colony,  in  one  of  his  o£Scial  reports,  thus 
speaks  of  the  position  of  the  sugar  industry : 

*^  Steam  ploughs,  adapted  to  climate  and  locality,  with  alterations 
suggested  by  the  experience  of  one  of  the  ablest  agriculturists,  have 
succeeded  the  earlier  machines.  Along  with  this,  subsoil  drainage 
has  been  recommended.  These  two  steps  united  will  not  only  yield 
the  usual  increase  of  nearly  50  per  cent,  in  the  field,  but  render  the 
planter  who  is  in  a  position  to  adopt  them,  greatly  independent  of 
those  climatic  vicissitudes  of  flood  or  drought  which  interfere  so 
ruinously  with  cane  culture.  The  cane-carrier,  that  indispensable 
adjunct  in  lessening  the  most  laborious  branch  of  manufacture,  may 
be  seen  now  in  every  district,  and  tramways  are  being  multiplied 
in  connection  with  the  mammoth  mills  which  have  here  and  there 
displaced  the  toy-like  mechanism  introduced  some  twenty  years 
since.  Boad-steamers,  too,  of  various  build,  may  be  met  on  the 
highways. 

^  But  the  manufacture  of  sugar  has  not  quite  kept  pace  with  theso 
improvements ;  little  has  been  done  to  remedy  its  defects,  or  to  arrest 
the  waste  due  to  the  old  method  of  frying  the  cane  juice  in  iron 
vessels.  A  few  steam  taches  for  open-air  concentration,  but  which 
rarely  work  at  a  low  temperature,  expedite  somewhat  the  process  with- 
out improving  much  the  quality.  These  last  may  be  taken  as  indicating 
the  ultimate  stage  of  progress  rendered  here  in  a  boiling  house. 
What  that  stage  actually  represents  in  the  history  of  sugar  mauufac- 
ture  may  be  gathered  from  Stammer's  exhaustive  work  on  this  subject 
finished  since  the  fall  of  Paris.  Speaking  of  the  present  mode  of 
extracting  sugar  from  the  beet,  he  says :  '  In  some  antiquated  esta- 
blishments may  still  be  seen  a  few  open  pans  heated  by  steam,  but 
these  are  being  rapidly  disused.' 

"  This,  then,  is  the  ground  on  which  the  great  staple  of  the  colony 
now  rests.  It  is  in  vain,  I  apprehend,  to  reassert  the  fact  that  ripe 
canes  contain  double  the  quantity  of  sugar  yielded  by  the  beet,  and 
that  average  soil  produces  twice  the  weight  of  canes  that  it  does  bf 
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beet,  if  the  cane  planter  ia  nnaUe  to  bring  any  more  efficient  mode  of 
mannflEkcture  than  hia  old  iron  kettles  in  competition  with  the  econo- 
mical and  scientific  arrangements  of  the  iriple  effet  by  Cul  and  others. 
There  is,  however,  the  dawn  of  better  things  at  hand,  in  the  complete 
soparation  of  mannfactore  from  agricnltnre^  by  the  Oolonial  Company 
Limited,  at  their  great  central  Usine  at  St.  IffftiJAUiti^,  This  step 
was  alone  required  in  the  British  West  Indies  to  place  a  portion 
at  least  of  its  crop  abreast  of  the  rival  beet,  and  with  corresponding 
advance  in  agricoltare,  the  sugar-cane  may  hold  its  own.  The  Usine 
of  St.  Madelaine  is  a  triumph  of  capital,  skill,  and  energy,  and  will 
bo  the  pioneer  of  other  establishments  in  pouring  forth  a  crystallized 
sugar  for  the  million. 

"  Of  its  success  there  can  be  no  more  question  than  of  that  of  kindred 
establishments  in  the  French  islands,  which  have  wisely  adopted  the 
suitable  points  of  their  national  beet  factories.  These  colonial  Usines 
are  reported,  on  good  authority,  to  have  cleared,  according  to  circum- 
stances of  position  and  management,  firom  25  to  45  per  cent,  on  the 
capital  invested. 

*'  This  refers  to  the  manu&cture  alone.  As  regards  the  cultivators 
of  the  cane,  all  of  whom  were  more  or  less  deeply  involved,  they  are 
now,  as  regards  at  least  one  Usine  Centrale,  unembarrassed  and  mostly 
in  receipt  of  fair  revenues.  There  is  therefore  every  inducement  to 
lead  the  capitalists  of  this  colony  to  embark  at  once  in  the  double  but 
separate  businesses  of  realising  the  profit  of  both  agriculture  and 
manufacture.  Should  they,  however,  leave  this  desirable  ground  to 
be  occupied  by  capitalists  unconnected  with  and  apart  altogether  from 
the  acreage  supplying  the  canes,  the  error  will  be  irremediable." 

A  Trinidad  paper  of  September  26,  1876,  thus  speaks  of  the  sugar 
crop  of  the  island : 

"  The  quantity  of  sugar  produced  in  each  county  this  year  was  as 
follows : 

Ilhdti.  EiUtes. 

St.  Georgo,  or  north-west  connly       13,560  24 

Caroni,  or  west  centre,  north      17,0(>1  35 

Victoria,  or  weat  centre,  south 23,910  44 

St.  Patrick,  or  south-west  county      4,544  11 

Total       59,075       114 

'*  No  sugar  appears  to  have  been  made  in  the  four  eastern  counties ; 
at  least  if  a  trifling  quantity  was  granulated  at  Mayaro,  as  is  some- 
times done,  it  has  not  been  ascertained.  Probably  the  small  quantity 
of  canes  grown  on  that  side  was  pressed  only  for  syrup  and  molasses. 
The  list  of  active  estates  is  under  the  actual  number  of  plantations 
having  separate  mills  and  management,  the  return  in  many  instances 
throwing  the  produce  of  two  large  adjoining  estates,  or  three,  into  one 
figure.     The  real  number  is  therefore  nearer  124  than  114. 

'*  Of  the  sugar  of  St.  George,  only  949  hhds.  from  five  estates  now 
come  from  the  plain  and  valleys  north  and  west  of  the  town.  The 
remainder  all  comes  from  the  plain  east  of  Port-of-Spain  and  north  of 
the  Caroni  river.  The  Caroni  waterslope  yielded  12,881  hhds.  north 
of  the  river  and  3137  south  of  it,  the  latter  a  quantity  and  ratio  that 
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18  pretty  certain  to  show  a  steady  advance  for  some  years ;  total  for 
1876, 16,018  hbds.  The  Chagnane  quarter  or  Ward  gave  3751  hhds., 
and  the  Couva  Union,  8944.  This  takes  us  to  the  watershed  of  the 
Montserrat  hills.  The  Guaracara  estates,  North  Naparima  and  Savana 
Orande,  yielded  13,747  hhds. ;  South  Naparima,  11,122  hhds. ;  Oro- 
poQche,  1494  hhds. ;  and  Cedros,  3050  hhds.  This  sums  up  the  yield 
of  the  whole  present  sugar-making  area  of  the  colony. 

**  Glassed  under  the  various  drainage  districts,  the  result  is  as 
foUows: 

Hhds. 

North  aud  west  of  the  Laventille  spur  of  hills  . .  949 

The  Garoni  badn     16,018 

The  northern  drainage  from  the  Montserrat  range  12,695 
Drainage  from  the  Montserrat  ridge  (northern  slope 

of  Guaracara  basin)  to  Oronouche  lagoon        . .  24 ,  869 

From  the  lagoon  to  Cedros  (tne  south-west  peninsula)  4,544 

Total  59,075 

^  In  soil  and  yicinage,  the  Oropouche  district  and  the  strip  of  plain 
across  the  lagoon  (in  which  the  first  cane-pieces  are  now  being  opened 
by  the  Messrs.  Tennant),  belong  to  Naparima,  and  may  claim  to 
be  classed  as  part  of  that  superlatively  fine  cane  district. 

"Summarizing  this  statement,  it  appears  that  the  Colonial  Company's 
estates  this  year  made  9262  hhds. ;  those  of  the  Messrs.  Tenuant, 
8397  hhds. ;  those  of  Mr.  Tumbull  (with  Jones's  estates),  4891  hhds.; 
Mr.  Burnley's,  4297  hhds. ;  and  Mr.  Cumming's,  3300  hhds.  It  will 
be  perceived  these  figures  account  for  more  than  half  of  the  crop.  The 
Usine  is  down  for  3164  hhds.  Eight  persons  or  interests  besides  the 
above  five,  made  over  1000  hhds.,  and  two  between  900  and  1000 
hhds.  Comparing  with  the  previous  year,  1875,  the  crop  is  about 
11,500  hhds.  short,  the  deficiency  being  spread  over  all  the  counties 
except  St.  G^rge,  which  made  2200  hhds.  more  this  year  than  last. 
Victoria  alone  is  8000  hhds.  short,  its  soil  and  roads  yielding  most 
readily  to  heavy  rain. 

"Dividing  the  production  of  the  year  by  114,  the  average  would  be 
518  hhds.  (against  624  last  year) ;  but  if  by  124,  which  is  about  the 
number  of  separately  milled  and  worked  estates,  it  will  be  seen  to  be 
476  hhds.  per  estate.  Only  five  estates  made  less  than  100  hhds. 
apiece.  With  a  longer  open  season,  the  Naparima  crop,  in  particular, 
would  have  been  a  much  heavier  one." 

Exports  of  sugar  from  Trinidad : 

Cwts.  Cwts. 

1860     540,678  ',  1867 828,116 

1861     549,464  I  1868 830,708 

1862     738,117  i  1869 929,365 

1863     668.255  1  1870 819,043 

1864     706.246  '  1871 1,071,839 


1865     560,166 

1866     813,339 


1874 890,533 


Mcwiinique. — In  this  island  the  number  of  hectares  under  culture 
with  the  cane  in  1874  was  19,314,  and  there  were  564  sugar  pieces 
and  small  plantations.     The  number  of  labourers  employed  was 
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The  sugar  crop  of  Martinique  is  probably  less  t 
of  Trinidad;  the  superior  quality,  however,  nu 
Usines,  raises  the  value  of  the  crop  much  more  in 

The  finest  soil  lies  to  the  north  and  north-east  < 
the  estates  are  on  a  much  larger  scale  than  on  1 
soil  is  volcanic,  and  cartage  of  canes  or  produce 
seasons. 

The  seasons  also  are  not  so  marked  to  the  north 
rain  falling  in  the  dry  season  than  elsewhere ;  so  i 
making  and  cultivation  may  be  carried  on  at  almo 
year.     The  showers  fall  principally  in  the  early  h 

There  are  no  Usines  to  the  north.  The  largest 
nearly  1000  barriques,  equal  to  about  450  hhds.  of 
average  crop  of  an  estate  is,  however,  from  600  to 

There  will  be  shortly  two  Usines  near  St.  Fiem 
been  for  some  time  in  operation,  and  the  other 
struction  to  the  south  of  the  town  of  St.  Pierre 
principally  erected  in  the  southern  part  of  the  ialft 
of  and  beyond  Fort  de  France  (as  it  is  now  called) 
is  more  level,  and  the  facilities  greater  for  bringin 
to  the  Usines.  The  estates  by  which  these  Usines 
formerly  small  properties,  with  inferior  machina 
making  each  from  140  to  180  tons  of  sugar.  1 
now  grow  more  than  double  their  former  crops 
faotured  on  the  Usines  into  sugar  of  three  qualiti 
sugar,  of  large  and  strong  crystals  and  to  idl  inl 
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There  are  fifteen  Usmes  or  central  sagar  factories  in  the  island 
of  Martiniqne,  the  greater  number  are  in  the  vicinity  of  the  Bay  of 
Fort  de  Fzanoe,  within  easy  water  communication,  or  having  tram- 
ways firom  the  establishments  to  their  wharves. 


1.  GkOkn 


••{ 


5.  LaBdoty. 

3.  Sondon    . 

4.  Dilkm 

6.  Robert 
C  L*         Rtrttre) 

BUnehe      ..3 
T.  Pohito  StaDon . . 
8.  Petift  Boiii)g 
t.  La         BlTiere) 

Sdte    ..    ..5 

10.  Fyuienit . .     . . 

11.  Stlurle..     .. 
1&  TVotoRtrans 
13l  SimoD 

14.  TriniM    ..     .. 

15.  Mwin     ..    .. 


Name  of  Director. 


Briere  de  VUle,  Wall6  and  ) 

CIcrc       ) 

QuenneMon  and  Co 

M.  Ponrsigney 

M.  Daniel  UailUud . .     . . 
M.  Bougenot     

M.  RouaelloC     

QoeiineaaoD  and  Co 

fiougeool  and  V^oenneason 

M.  Daniel  OaiUand  . .     . . 

QocnneMon  and  Bougi^not 
M.  Premorant  la  Bougety 

M.Sehenlt 

M.  Briere  de  risle    ..     .. 

M.  Bally 

M.  Charles  Harooard 


I 

Clanaof        J^\ 
Company.  &c   ^^^ 

Cancfi 


Yield!No.  ori>owcrof 

IIbdd.iU»inein 

for       Hhda. 

Crop     of  500 

1H71.     Kiloa. 


Commandite 

Priv* 
Anonjrme 
iMtto 
Ditto 

Ounmiandite 

Priv6 
Cumnuuidite 

Ditto 

Ditto  > 

Anonyme 

Cominaiidite 

Anonyme 

Ditto 

Commandite 


8-86 
7-86 


7" 
7 


20 
15 


7-26 
7-03 

7-60 

7-67 
7-26 

5-83 

7*92 


3,860 
7,494 

3,200 
2,7uO 

1,300 


3.657| 

2.600 


4,000 

10,000 
6.000 
6,000 
4,000 

4.000 

6,000 
4,U00 


Capital 

Km- 

ploycd. 


Price 

{laid 

for 

Canes. 


3,000     6,000 


2.900! 
1.700' 
1,450| 
1.900! 

1,700: 

2.100; 


5,000 
4.000 
2,0ii0 
2,0(>0 
2.000 
2.500 


t. 

98.000 

120,(00 
H0,(>00 
92,000 
56.000 

48,000 

48,000| 
48.000 

I 


d. 
H 

5 

H 

5 

6 

6 
6 


48.000      5 


48,000 

4M.OO0; 

32.000 

30, 00^: 

30,000i 

34.000; 


5 

H 

5 
5 

6 


38,455    67,500  ,860,000 


The  fignres  for  the  crops  of  DiUon  and  La  Biviere  Blanche  XJsines 
are  those  of  the  number  of  hogsheads  made  in  1872,  this  being  the 
first  crop. 

Usines  Galion^  Boberty  Franfoia,  TrtnitSy  and  Simon,  are  on  the  east 
coast ;  on  the  north  coast,  where  the  large  estates  are  located,  there 
are  none ;  neither  do  the  planters  of  that  district  appear  to  desire 
them;  the  north  has  always  been  the  most  productive  part  of 
Martinique,  the  estates  there  being  well  cultivated,  and  having  good 
machinery ;  those  districts  where  tiie  central  factories  are  now  estab- 
lished, except  La  BerUy,  situated  in  the  level  lands  of  the  neighbour- 
hood of  the  town  of  La  Martin,  never  had  the  latter  advantage. 

As  an  example  of  the  working  expenses  and  net  returns  of  the 
French  Usines,  I  have  copied  from  the  books  of  several  of  these  their 
last  year's  results.  To  abbreviate  as  much  as  possible,  but  at  the 
same  time  to  give  a  fair  idea  of  what  they  do  produce,  I  take  those 
of  the  three  Usines,  under  the  direction  of  men  such  as  Messrs. 
Quenneeson  and  Bougenot,  who  are  those  who  have  brought  the 
Usines  to  their  present  state  of  prosperity. 

PoirUe  Simon^  the  first  established,  is  situated  close  to  the  sea,  at 
the  western  extremity  of  the  City  of  Fort  de  France.  For  many 
years  it  was  a  complete  failure,  and  ruined  its  projector,  Mr.  Thorp, 
an  Englishman.  At  his  death  it  was  taken  over  by  the  house  of 
Gail,  to  whom  it  was  heavily  indebted,  and,  under  the  judicious 
administration  of  Monsieur  Qaennesson,  aided  by  the  Messrs.  Busine, 
not  only  Hqnidated  itself  in  a  very  few  years,  but  gives  annually  a  large 
net  revenue.  Its  unsuoeess  at  first  is  to  be  attributed  to  the  inferior 
machinery  employed,  and  the  want  of  practical  experience  on  the  part 
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of  its  projector.  This  Ueine  in  1872  made  19825,660  IdlogrunmeB 
of  sugar,  189,791  litres  of  mm,  sellipg  also  180,000  litres  of 
molas^  and  gave  a  net  retom,  aftiar  paying  all  expenses,  of  400,000 
franos. 

La  Eenty^  situated  in  the  fertile  plain  of  La  Hartia,  passed  through 
the  same  oideaL  Its  founder,  the  Baron  de  la  Benty,  proprietor  of 
three  sugar  estates,  established  it  with  the  yiew  of  oonoentrating  the 
manufacture  of  the  sugar  of  these  properties,  but  being  without 

Sractical  experience,  he  sank  a  large  fortune  here,  when,  finally,  in- 
ebted  to  the  house  of  Oail,  their  Agent,  Mbnsienr  Quennesson,  offered 
to  lease  it  for  nine  years,  giving  60,000  francs  to  the  Baron  yearly  in 
oash,  and  two-thirds  of  the  net  proceeds,  which  was  to  be  dedicated  to 
the  reduction  of  the  debt  with  the  Messrs.  Busine,  as  sub-directors. 
This  Usine  has  cleared  itself.  It  made  last  year  8,747,048  kilo- 
grammes of  sugar,  which,  with  its  proportion  of  mm  and  molasses, 
gave  net,  after  paying  all  working  expenses  and  repairs,  807,000  francs, 
equal  to  32,280Z.  sterling. 

Franfoia  was  established  by  a  company  ''en  Oommandite,"  formed 
by  Messrs.  Quennesson  and  Bougenot.  Profiting  by  their  long  ex- 
perience they  placed  in  this  Usine  most  eflbctiYe  machinery ;  it  was 
supplied  by  the  house  of  Oail ;  the  mill,  for  its  siae,  is  excellent,  and 
was  the  largest  then  imported  to  Martinique.  The  arrangement 
for  supplying  the  cane-carrier  with  canes  from  the  waggons  on  the 
railroad  could  scarcely  bo  improved  on.  This  Usine  was  the  first 
built  of  iron,  with  the  sides  filled  in  with  brickwork,  on  a  fixed  plan 
to  receive  the  machinery.  Everything  was  arranged  to  feM^ilitate  the 
work,  and  from  the  offset  it  has  been  the  most  successful  Usine  in 
Martinique.  The  shares  emitted  at  500  francs  (twenty  pounds  ster- 
ling), are  quoted  now  at  1250  francs  (fifty  pounds  sterling). 

A  hogshead  of  sugar  in  the  French  Usine  weighs  500  hiogrammes, 
equal  to  1102  lbs.  avoirdupois. 

The  yield  per  cent,  on  canes  ground  varies  considerably  in  the 
di£ferent  Usines.  It  depends  on  the  density  of  the  juice  extracted 
from  the  cane,  and  also  on  the  greater  or  less  perfection  of  the 
machinery  employed,  and  the  carefulness  of  the  operators.  Taking 
Usine  La  Benty  as  a  fair  average,  it  will  be  seen  they  there  obtain 
7*86  per  cent,  of  crystallizable  sugar,  and  about  3  per  cent,  of 
molasses.  The  molasses  is  of  an  inferior  quality,  and  is  converted 
into  mm. 

In  1871  La  Benty  purchased  47,615,538  kilogrammes  of  canes, 
paying  5  per  cent,  on  weight  of  cane  according  to  the  market  value 
in  St.  Pierre,  of  **  bonne  quatri^me "  sugar,  **  No.  12  Dutch  standard.*' 
These  canes  produced : 


In  Ist  jet 
„  2na  pet 
„  3rd  jet 

Total 


Cane. 


klloi. 
2,883,858 
653,685 
210,000 


8,747,048 


SogftT. 


peroent 
6- 05 
1-87 
•44 


7-86 
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or  104,974,229  lbs.  cane  produced  8,260,810  lbs.  sugar.    This  sugar, 
with  rum  and  molasses,  was  sold  for — 

Francs. 
Frsncs.       2,461,000 

The  canes  cost      1,075,095 

The  total  working  expenses  were  578,905 

1,654,000 


Net  benefit 


807,000 


The  director  of  this  Usine  receives  24,000  francs  per  annum,  and 
the  two  sub-directors  each  10,000  francs,  with  a  percentage  on  net 
proceeds.    The  cane  weigher  receives  6000  francs. 

Most  of  the  Usines  make  only  first  jet,  L  e.  sugar  extracted  from  the 
cane  juice,  and  second  jet,  that  made  from  the  first  molasses.  The 
difference  in  the  two  classes  of  sugar  is  trifling,  but  third  and  fourth 
jet  are  much  inferior,  and  require  a  great  extent  of  cooler-room,  the 
mcMe-euite  of  these  jets  having  to  remain  at  times  six  to  eight  weeks 
in  the  coolers  to  granulate,  and  most  Usine  directors  prefer  to  convert 
their  second  molasses  into  rum.  The  rum  made  in  these  factories  is 
of  very  superior  quality,  and  they  should,  in  my  opinion,  be  so  con- 
structed that  this  might  be  optional,  according  to  the  relative  value  of 
each  product  in  the  market. 

The  following  schedule  shows  the  number  of  pounds  of  canes 
ground  to  make  each  hogshead  of  1102  lbs.  sugar;  and  canes  ground 
for  each  100  lbs.  sugar,  made  in  the  year  1871,  in  the  three  Usines 
before  mentioned,  with  the  expenses  in  francs  for  the  canes  taken  to 
make  each  hogshead,  manufacturing  or  current  expenses  of  the  factory 
per  hogshead  during  the  twelve  months,  and  net  profit. 


Name  of  Usine. 


La  Benty 
Francois  .. 
Pointe  Simon . . 

.Average  .. 


Number  of  lbs.  of 
Canes  groimd  per 


Hbd.  IIOQ 
lbs.  Sugar. 


Equal  in  sterling  to 


100  lbs. 
Sugar. 


14,007  1,275 
13,853  1,257 
15,056      1,368 


14,305  ,    1,300 


Cost  per  Hogshead. 


Canes. 


General 
Expenses. 


TotaL 


Net  Profit 
to  Usine 

per  Hbd.  of 
1102  lbs. 


frs.  cts. 

143  43 

139  31 

153  98 


145  57 


£    i. 


d. 


tn.  cts. 
77  24 
81  52 
71  29 

tn.   cts. 
220  67 
220  83 
225  27 

tn.   cts. 
107  68 
129  96 
100  55 

76  68 

222  26 

115  73 

t.  d.   £ 


d.    £ 


d. 


5  16  5i3  1  4  8  17  9i4  12  7 


Thirteen  tons  of  canes  for  one  ton  of  sugar.  Or,  in  other  words, 
for  each  hundred  pounds  of  canes  purchased  by  the  Usine,  the  planter 
received  Qfd. ;  the  general  expenses  of  the  tJsine  were,  during  the 
twelve  months,  b^d.  on  every  hundred  pounds  of  canes  ground,  and 
the  profit  on  each  was  7|<2. 

The  question  is,  do  these  profits  of  the  Usine  bear  an  unjust  pro- 
portion to  those  of  the  )>lanter  ? 

Oould  not  the  Usine  afford  to  be  more  liberal  ? 

Count  Adhemar,  of  Quadaloupe,  has  entered  very  minutely  into 
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this  argnment,  showing  that  all  the  pirofits  aie  in  fiiTonr  of  the  fJMiloirj, 
and  the  cliuioe  of  loss  for  the  planto ;  bat  be  starts  bis  arguments  on 
a  false  basis,  at  least  as  far  as  wonld  regard  Porto^  Bioo,  bis  oaloa- 
lations  being  based  on  tbe  supposition  tbat  a  fiidr  yield  per  acre 
would  be  279  owts.  of  canes.  Swh  a  poor  crop  of  oanes  would  not 
be  tolerated  bere ;  we  seldom  get  less  &an  600  owts.,  more  frequently 
600  cwts.,  and  very  often  as  mubb  as  800  owts.  per  aore,  so  that  what 
the  Count  makes  appear  as  a  loss  to  the  planter  would,  in  our  oaaOybe 
a  yery  handsome  profit. 

My  opinion  i%it  should  be  borne  in  mind  that  Usines,  at  the  outset^ 
were  very  unprofitable  speculations;  all  their  projectors  mined  them- 
selves—an  evident  sign  they  were  paying  the  planters  too  heavy  a 
price  for  their  canes  in  proportion  to  the  power  of  extraction  of  their 
machinery,  though  this  machinery  was  admitted  to  be  far  superior  to 
that  on  any  sugar  estate ;  tberefore  the  planter,  at  6  per  cent.,  was 
receiving  a  greater  value  for  bis  canes  thMi  that  on  the  sugar,  &o^  be, 
with  his  own  machinery,  would  have  extracted  from  them,  and  minus 
the  expense  of  manufacture. 

Formerly  few  estates'  mills,  driven  by  steam  or  water  power,  ex- 
tracted more  than  50  per  cent  weight  of  juice  from  canes  grouul : 
windmills  and  cattle  mills  seldom  or  never  did  this ;  and  under  the 
bad  system  of  defecation  and  concentration  generally  practised  on 
small  estates,  one  pound  of  dry  sugar  per  gallon  of  juice  was  con- 
sidered the  average  yield.  Under  such  circumstances,  the  planter 
who  is  relieved  from  the  trouble  and  expense  of  manufacture,  and 
receives  for  his  canes  the  value  of  5  per  cent,  of  dry  sugar, — good 
4ths, — drives  a  profitable  business,  unless  he  can  have  at  his  disposal 
capital  sufficient  to  erect  a  good  plant. 

Certainly,  an  old-established  factory  could  afford  to  be  more  liberal, 
but  in  a  country  whore  central  factories  were  being  introduced  for  the 
first  time,  where,  of  course,  incidental  and  unforeseen  expenses  are  liable 
to  occur,  it  would  not  be  prudent  for  a  company  to  start  such  an 
establishment  on  any  other  basis ;  neither  would  it  tend  to  the  advan- 
tage of  the  cane-planter  that  it  should  do  so ;  for  the  fedlure  to  the 
company  would  be  ruin  to  the  man  who  might  have  spent  more  than 
his  all  in  planting  and  cultivating  his  cone-fields,  and  the  percentage 
might  lo  increased  after  the  second  or  third  year,  when  there  would  no 
longer  be  fear  of  failure.  That  some  Usines  have  extracted  upwards 
of  8  per  cent.,  there  is  no  doubt ;  but  that  many  have  not  obtained 
6,  is  also  a  recognized  fact.  Moreover,  with  any  percentage  of 
extraction,  a  factory,  to  pay  a  good  premium  on  capital  employed, 
must  be  supplied  with  canes  for  at  least  one  hundred  and  twenty 
days'  full  work.  This  can  scarcely  be  expected  in  a  new  fiictory, 
established,  as  probably  it  would  be,  in  a  district  not  yet  fidly  culti- 
vated. 

There  were  many  causes  which  tended  to  the  failure  of  the  first 
factories  established.  The  difficulty  of  transporting  the  canes  to  a 
distance,  and  the  loss  of  time  in  the  factories  from  their  irregular 
supply :  it  is  impossible  to  work  satisfactorily  a  sugar  manufactory, 
where  the  work  is  interrupted  for  want  of  material,  imperfect  defeca- 
tion and  concentration  producing  an  excess  of  glucose,  causing  a 
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Bmall  return  of  orystallizable  sugar  and  a  large  qoantitj  of  inferior 
molasses.  Neither  were  the  mills  of  suffioient  extracting  power. 
This  may  be  better  appreciated  by  perusing  the  following  schedule 
of  extraction. 

.  One  hundred  pounds  of  canes  yielding  juice  of  10^  B.  will,  at  50  per 
cent,  extraction,  give,  in  cane  juice,  4*714  gallons. 

Gallons. 

55  per  cent,  will  give 5'185 

60      „  „         5-657 

65       „  „         6-128 

70       ,.  „         6-600 

75       „  „         7071 

80       „  „         7-543 

When  the  factories  were  first  established,  mills,  such  as  they  now 
use,  or  those  used  on  the  larger  properties  of  Cuba  and  Porto  Bico, 
were  unknown.  The  inferior  mills  employed,  and  of  which  I  saw 
some  dismantled,  could  extract  but  a  portion  of  the  juice  contained  in 
the  cane,  but  gradually,  as  these  Usines  fell  under  the  sole  direction 
of  practical  men,  these  evils  were  remedied.  At  Poirite  Simon  a 
powerful  mill  and  engine  was  introduced,  by  the  side  of  which  the 
first  one  used  was  a  mere  plaything ;  the  new  one  extracts  from  68  to 
7!2  per  cent,  of  juice  from  the  cane,  whilst  the  former  failed  to  extract 
60  per  cent,  and  during  many  days  consecutively ;  and  at  intervals  I 
saw  the  average  quantity  of  cane  juice  extracted  per  hour  was  2680 
gallons.  The  rollers  of  this  mill  are  1  metre  50  centim.  long 
(59  inches),  by  80  centim.  diameter  (31^  inches),  and  make  2^ 
revolutions  per  minute. 

The  coppers  were  discarded,  and  the  *'  triple  effet,"  as  used  in 
the  beetroot  factories,  was  introduced,  and  found  to  work  success- 
fully. The  vacuum-pan  and  other  machinery  was  enlarged,  and  this 
Usine,  which  at  first  could  scarcely  manufacture  ten  hogsheads  of 
sugar  a  day,  now  produces  twenty-five  in  ten  working  hours.  Intel- 
ligent men  have  been  employed  in  each  department,  and  a  most 
complete  success  is  the  result. 

The  projectors  of  now  factories,  profiting  by  experience  acquired, 
adopted  at  once  those  portions  of  machinery  which  had  proved  most 
effective ;  and  M.  Bougenot,  in  his  Usine  at  FrangoiSy  has  fully  de- 
monstrated the  advantages  of  a  judicious  combination  of  machinery, 
and  a  minute  attention  to  results,  by  the  enormous  interest  he  has 
yearly  divided  among  the  shareholders  of  his  Usine.  No  doubt  this 
prosperity  has  served  as  an  incentive  to  the  formation  of  fresh  Usines. 
8ome  have  been  more  fortunate  than  others,  but  all  have  paid  large 
dividends,  although  none  of  them  have  been  fully  worked,  as  may  be 
seen  by  the  schedule,  which  shows  the  work  they  are  capable  of 
doing,  and  what  they  have  done.  As  their  supply  of  canes  increases, 
so  no  doubt  will  also  their  profits.  1  heard  of  no  instance  where 
this  had  been  less  than  one  hundred  and  thirty-five  francs  (52.  8«« 
sterling). 

.  La  BefUy  has  produced  27  per  cent,  per  annum  on  estimated 
capitaL 
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Pointe  Simon  has  also  paid  38^  per  cent  per  aimiimy  and  FtamfoU 
has  variod  between  86  and  48. per  oent  since  it  was  estaUished. 
These  are  fiiots  not  gathered  by  hearsay,  bat  from  personal  inspection 
of  the  books  of  these  factories,  kindly  placed  at  my  disposal  by  the 
gentlemen  who  direct  them ;  and  I  cannot  onodt  this  opportonity  of 
warmly  acknowledging  the  kbdness  and  attention  I  reoeiTcd  from  the 
numerous  directors  I  visited. 

Of  course  the  effects  prodneed  to  the  island  generally  haye  been 
very  beneficial.  Since  the  establishment  of  these  &otories  the  export 
of  sugar  has  exactly  doubled,  and  beinff  of  a  superior  quality,  giving 
no  loss  by  drainage  to  shippers  or  purchasers,  its  proportional  market 
value  is  greater.  The  shipping  towns  have  profited  by  this  ineroaso 
of  commerce,  and  the  vessels  have  brought  prosperity  to  many  with 
them.  Merchants  who  first  feared  that  we  oentrai  fiftctories  beoominff 
great  depdts  for  sugar  would  interfere  with  their  business,  have  found 
it  has  not  been  so ;  for  when  by  ohance  they  may  have  lost  the  con- 
signments of  sugar,  or  the  agency  of  s(»ne  petty  estate,  other  currents 
of  commerce  have  resulted,  which  more  thui  indemnified  thenu 

The  following  is  a  report  made  by  the  Oommissioners  appointed  to 
inquire  into  the  working  of  the  oentrai  sugar  ieucAonea  system  in 
Martinique  and  Guadaloupe,  presented  to  Governor  Baynes  in  1872. 

Wo  on'iyed  at  Basseterre,  Guadaloupe,  upon  the  18th  June,  and 
proceeded  without  delay  to  the  town  of  Point-a-Pitre  whore  the 
largest  central  factory  or  Usine,  in  the  French  islands,  is  situated, 
the  "  Compagnie  Sucriere  E.  Souques  et  Cie/'  commonly  called 
"  L'Usine  D'Arboussier."  This  factory  stands  in  the  suburbs  of  the 
fine  seaport  of  Point-a-Pitre,  is  constructed  upon  the  grandest  scale, 
and  is  replete  with  all  the  improvements  in  machinery  and  the 
manufacture  of  sugar  devised  by  modem  science. 

The  cost  was  216,000/.,  and  the  Usine,  when  a  third  mill,  now 
being  put  up,  is  available,  will  be  equal  to  an  out-turn,  in  the  first 
six  months  of  the  year,  of  from  8000  to  10,000  tons  of  sugar. 

It  commenced  operations  on  the  5th  April,  1869,  but  did  not  get 
regularly  to  work  until  the  25th. 

The  first  season  was  completed  with  part  of  the  copper  machinery 
not  fitted  up,  and  at  no  time  was  the  Usine  supplied  with  canes  to 
keep  its  mUls  going.  The  supply  of  canes  is  derived  from  both 
divisions  of  Guadaloupe,  the  volcanic  and  calcareous.  From  the 
former  they  are  conveyed  in  large  lighters  towed  by  steam-tugs; 
from  the  latter  by  the  tramway,  several  miles  in  length.  The  canes 
are  carted  by  the  planter  to  his  nearest  point  on  the  railway,  or  shore, 
and  thence  by  the  Usine  to  their  destination,  where  they  are  weighed 
by  a  sworn  agent,  in  the  presence,  if  required,  of  a  representative  of 
the  estate.  The  planter  receives  5^  per  cent,  of  the  weight  of  his 
canes  of  '*  bonne  quatricme,"  equal  to  "  No.  12  Dutch  standard,"  the 
price  being  regulated  by  the  market  of  Point-a-Pitre  at  the  time 
the  canes  are  delivered. 

The  process  of  sugar  manu&cture  at  this  Usine  is  as  follows : 

The  canes  are  brought  by  the  planter  to  a  siding  of  the  main 
tramway  on  his  estate.     The  waggon  generally  carries  2  tons  of 


8U0AB. 


201 


canes,  and  ono  mule  on  a  good  leyel  ordinary  tramway  can  draw 
easily  two  waggons.  The  waggon,  when  brought  to  the  mill  itself, 
conyeys  the  canes  to  the  rollers,  the  megass  being  elevated  by  power 
to  a  platform  over  the  boilers.  The  juice  on  leaving  the  mill  bed 
&lls  through  three  strainers  into  a  tank  which  has  a  double  bottom 
heated  by  steam.  It  is  treated  here  with  a  little  bisulphite  of  lime, 
and  is  then  run  into  a  monte-jus.  This  monte-jus  by  steam  sends 
the  juice  up  to  the  clarifiers,  where  it  is  heated  in  the  ordinary  way 
and  tempered  with  lime  properly.  From  this  it  is  passed  to  the 
charcoal  filters,  through  which  it  gravitates,  and  then  passes  by  a 
gutter  into  a  receiver.  From  this  it  is  passed  to  a  monte-jus  and  is 
thrown  up  by  steam  into  a  cistern  over  the  "  triple  effet/'  passing  from 
the  first  to  the  second,  and  from  the  second  to  the  third  boiler,  as 
the  attendant  wishes.  When  it  leaves  the  third  boiler  it  is,  gene- 
rally speaking,  25^  Beaume,  and  is  immediately  passed  over  new  re- 
bumed  charcoal.  It  gravitates  through  this  and  falls  into  another 
receiver,  from  which  £e  vacuum  pan  takes  it  up  and  boils  it  to  sugar. 
The  first  quality  sugar  is  generally  crystallized  in  the  pan,  and  is 
then  dropped  into  sugar  boxes  which  stand  7  feet  from  the  ground  ; 
under  these  boxes  a  little  charging  vessel  runs  on  a  railway  that  is 
hung  from  the  bottom  of  the  said  boxes,  and  this  vessel  conveys  the 
sugar  over  the  centrifugals,  where  it  is  cured ;  the  molasses  from  this 
being  boiled  up,  when  found  in  good  condition,  with  the  syrup  of  the 
following  day.  When  these  molasses  are  thick  and  clammy  they  are 
boiled  into  mass  by  themselves  and  dropped  into  sugar  boxes,  where 
they  are  allowed  to  granulate  for  a  number  of  days.  This  makes  the 
second  quality  sugar,  and  the  molasses  from  this,  along  with  the 
skimmings  and  subsidings  of  the  clarifiors,  go  to  make  nun.  The 
juice  that  leaves  the  clarifiers  does  not  pass  over  fresh  charcoal,  but 
follows  the  syrup  from  the  '*  triple  e£fet,"  this  assisting  to  wash  out  the 
sweets  which  may  have  been  left  by  the  syrup. 

The  following  figures  show  the  weight  of  canes  delivered  to  the 
&ctories  in  the  three  years  conmiencing  with  1869 : 


Year. 


1809 
1870 
1871 


Tons. 


17,808 
42,808 
68.745 


Kiloii. 


17,808,217 
42.808,079 
68,745,493 


This  year  (1872),  notwithstanding  the  severe  drought,  the  receipt 
of  canes  was  upwards  of  75,000,000  kilos.,  or  75,000  tons. 

Thus,  in  the  first  three  years,  the  growth  of  canes  upon  plantations 
under  contract  to  the  Usine  had  quadrupled,  and  the  management, 
accused  at  first  of  having  established  a  factory  in  a  district  devoid  of 
canes,  have  been  compelled  to  erect  a  third  large  and  powerful  mill, 
with  its  accessories,  to  provide  for  the  reception  of  the  normal  quan- 
tity of  canes  expected,  viz.  100,000,000  kUos.,  or  100,000  tons  per 
annum. 
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Thifl  factory  pays  ^  per  cent  for  lie  ouififli  tod  the  Higaxm  fol- 
lowing give  the  financial  results  for  the  three  years  ending  1871 ; 

1869      4,885  £ 

1870 440 

1871      ,     28,899 

88,284 
Deduct        ..     ..         400  kM  hi  1870 

LeaTxng       •.     ..  £82,844  bUanoe  to  eiedlL 

A  profit  of  7000L  was  expected  in  1870.  Severe  losses^  owing  to 
failures  during  the  war  in  France,  and  other  oiroamstanoes  oonneoted 
with  that  trying  and  exceptional  year,  are  assigned  as  the  reason 
for  the  fftilnre  of  profits  to  tne  Usme  in  1870. 

In  1870,  6096  ^'boncants''  of  sugar  of  500  kilos,  each,  eqval  in 
round  numbers  to  8000  tons,  were  obtained  from  the  42,808  tons  of 
canes  receiyed,  or  7  *  12  per  cent,  of  sugar. 

Three  per  cent  of  syrup  was  also  obtained,  which  was  oon?erted 
into  470,486  litres,  equal  to  117,620  gallons  of  mm  d  an  ayenige 
Centigrade  strength  of  60°,  equal  to  89|^  gallons  per  ton  of  sugar. 

In  1871,  10,651  '*  boucauts  "  of  sugar,  or  5325  tons,  were  obtained 
from  the  68,745  tons  of  canes  received,  or  7*74  per  cent,  composed 
as  follows : 

let  quality  sugar         6*24  per  cent 

2nd  and  3rd  ditto        1*50       „ 

A  minimum  averago  return  of  8  per  cent  is  confidently  expected 
when  not  less  than  25  per  cent,  of  plant  canes  are  regularly  for- 
warded from  the  contributory  estates  to  the  factory. 

The  superintendent,  in  a  report  made  to  a  general  meeting  of  the 
shareholders  on  the  24th  April,  1872,  and  unanimously  adopted, 
remarks  that  this  factory  was  compelled  after  its  second  campaign  to 
refuse  the  ofier  of  fresh  contracts,  and  to  increase  its  working  power 
50  per  cent.,  to  enable  the  Usino  to  keep  pace  with  the  rapid  increase 
in  die  production  of  the  estates  engaged. 

'*  But  two  years  ago,"  says  M.  Souqu6s,  '^  a  lack  of  canes  was 
dreaded ;  now  an  excess  of  supply  is  to  be  feared." 

This  Usine,  in  April,  1872,  the  third  year  of  its  existence,  declared 
a  first  dividend  of  24  per  cent.,  exclusive  of  4  per  cent,  carried  to  the 
credit  of  the  "  Sinking  Fund  Account."  The  general  manufacturing 
and  working  expenses  of  the  Usine  in  1871  amounted  to  117,732^ 
The  sugar  realised  ^3,543,867  francs,  or)  141,754/.,  the  proceeds  of 
rum  were  (306,894  francs,  or)  12,275/.,  equal  together  to  154,029/., 
showing  a  profit  upon  a  simple  debit  and  credit  account  (without 
charging  interest  upon  capital  and  tear  of  stock,  &c.)  of  36,297/. 
upon  a  manufacture  of  68,745  tons  of  canes  and  of  731,193  litreSi 
or  182,728  gallons,  of  rum. 

We  had  not  the  advantage  of  seeing  this  great  laboratory  at  work, 
the  operations  for  the  year  being  ended. 


SUGAR.  203 

The  Commissioners  beg  respectfnllj  to  observe  here  that  the  pro- 
cesses of  the  manufacture  of  both  sugar  and  rum  in  all  the  Usines, 
both  in  Martinique  and  Guadaloupe,  visited  by  them  are  more  or  less 
identical,  the  onLj  perceptible  difference  being  the  adoption  in  the 
newer  factories  of  the  appliances  of  modem  science  and  improved 
mechanical  and  other  arrangements.  The  clarification  of  the  juice, 
its  reduction  to  syrup  at  a  low  temperature,  the  perfect  crystallization 
and  colour  of  the  sugar,  and  a  maximum  return  are  obtained  by 
repeated  filtration  through  animal  charcoal,  the  "  triple  effet "  and 
vacuum-pan  processes,  and,  last  of  all,  the  centrifugal  machines.  A  great 
drawback  at  present  to  the  Usine  D*Arboussier  is  the  want  of  fresh 
water.  Salt  water  is  obliged  to  be  used,  as  also  water  derived  from 
wells  decidedly  brackish.  The  injury  to  the  boiler  tubes  and  other 
machinery  from  using  salt  water  has  been  so  great,  that  arrangements 
are  now  being  made,  at  a  great  cost,  to  bring  fresh  water  to  the  Usine 
from  the  other  division  of  the  island. 

We  take  leave  of  this  ^'  palace  factory  "  with  the  remark  that  the 
proprietors  of  contributory  estates,  as  well  as  several  shareholders 
with  whom  we  had  the  pleasure  of  conversing,  expressed  themselves 
perfectly  satisfied  with  tiie  present  condition  of  afi^irs,  and  very  con- 
fident as  to  the  permanent  success  of  the  Usine.  The  shares,  originally 
issued  at  500  francs,  are  now  quoted  at  1500  francs,  but  none  are  to 
be  had.  We  were  informed  upon  good  authority  that  estates  which 
before  the  establishment  of  Usines  were  in  debt,  or  constantly 
changing  hands,  were  now  in  a  flourishing  condition,  and  that  others 
which  had  almost  fallen  out  of  cultivation  were  now  making  excellent 
crops. 

We  had  the  pleasure  and  advantage  of  several  interviews  with  M. 
Souques,  whose  family  possesses  a  small  private  Usine,  called  '*  Beau- 
port,"  not  fax  from  Point-^-Pitre.  We  were  unable  to  visit  the 
factory,  but  we  were  informed  by  M.  Souqu6s  (and  his  statements 
were  confirmed  by  independent  testimony)  that  this  Usine  purchased 
canes  from  the  neighbouring  estates,  paying  6  per  cent,  for  them,  and 
that  upon  a  manufacture  of  2000  tons  of  sugar  per  annum  the  clear- 
ances of  the  Usine  were  very  handsome.  The  precise  amount  was 
not,  however,  communicated  to  us,  but  we  observe  that  Mr.  Bussell,  a 
gentleman  who  appears  to  have  visited  Guadaloupe  from  Demerara 
three  or  four  years  ago,  in  some  notes  of  his  visit,  entitled  *  Two  Weeks 
in  Guadaloupe,*  speaking  of  the  Beauport  Usine,  states : — "  The  books 
show  that  they  cleared  19,400Z.  upon  59,963,871  lbs.  purchased 
(1868).  Those  figures  show  a  profit  of  about  lis.  6d.  per  ton  of  canes 
purchased."  Mr.  Hussell  states  the  quantity  of  sugar  made  (in  1868) 
to  have  been  2600  tons,  and  62,700  gallons  of  rum,  or  a  return  of 
about  210  lbs.  of  sugar  and  1^  gallon  of  rum  per  ton  of  canes 
manufactured.  The  Usine  '*  Cluny "  is,  we  were  informed,  in 
general  respects  a  similar  factory  to  that  of  Beauport,  and  canes 
are  brought  by  water  in  punts  from  a  distance  of  20  miles,  and 
afterwards  conveyed  some  miles  farther  by  tramway  to  the  Usine. 
The  island  of  Guadaloupe  is  divided  into  two  parts  by  a  narrow 
channel,  called  the  Biviere  Salee,  running  north  and  south.  The 
western  portion  (Guadaloupe  proper)  is  of  volcanic  origin:  it  ia 
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monntainonfl,  well  wooded,  And  abundanily  sapplied  with  water;  its 
soil,  resultiiig  from  the  diamtegtfttioii  of  oomglomerate,  is  geaenlly 
of  A  stiff  argUlaoeons  iiAtiize. 

Notes  on   Usinbs,  and  thb  Makufaotubi  or  Suoab  ab  haxbxmd 

OH  AT  MaBTIHIQUB. 

1.  Contract  hetween  Planier  and  MiOrowner, — ^The  engtgeuients 
between  the  UsineB  and  the  oaDO-groweis  are  generally  for  periods  of 
ten  years. 

2.  Proportion  of  Sugar  aOawed  in  EoDckanffe  or  Pavmrnit  for  Oamm. — 
When  first  establiclied,  the  Uaines  only  allowed  me  planters  5  per 
eent  of  sugar  per  100  lbs.  of  oaneSi  bat  some  of  those  lately  estab- 
lished give  as  high  as  6  per  oent. 

8.  Mode  of  Paying  the  (km^-growen. — Sngsr  is  nerer  actually 
given  by  the  Usine  to  the  oane-ffrower,  bat  the  valae  of  so  moeh  per 
oent.  per  100  lbs.  of  canes :  uis  Talae  is  fixed  in  the  following 
manner: — Every  fortnight  the  average  between  the  highest  and  lowest 
prices  quoted  at  St  Pierre  for  mosoovado  is  taken,  and  such  average 
price  fixes  the  value  of  the  peroentsge  allowed  by  the  Usine  to  the 
cane-grower ;  thus — A.  sends  600,000  lbs.  of  osnes  to  the  Usine  from 
the  1st  to  the  15th  March  ;  the  Usine  sllows  5^  per  cent.  =r  27,500  lbs. 
of  sugar  for  the  500,000  lbs.  of  canes.  The  average  price  of  musco- 
vado sugar  at  St.  Pierre  is,  during  the  same  period,  say,  $3  per  100 
lbs. ;  27,500  lbs.  sugar  at  $3  per  100  lbs.  =  $825.  To  this  amount, 
therefore,  A.  will  be  entitled  for  his  500,000  lbs.  of  canes.  The 
cane-grower  is  thus  excluded  from  participation  in  the  advantages  of 
the  manufacture  of  the  superior  quality  of  sugar  made  by  the  Usine, 
except  to  a  moderate  extent  at  those  Usines  where,  after  a  certain  per- 
centage of  the  profits  has  been  reserved  for  the  shareholders  and  for 
a  reserved  fund,  the  balance  is  divided  between  the  cultivators  of  the 
canes  and  the  proprietors  of  the  Usine. 

4.  The  Carts  go  by  Usine  Tramujay  from  Estate  to  Usine :  hut  carted 
from  Cane-piece  to  Tramway. — The  Usine  is  fed  by  means  of  tramways 
which  are  laid  down  with  regard  to  the  configuration  of  the  ground, 
rather  than  directly,  to  save  cartage  to  the  cane-growers,  who  generally, 
if  possible,  suit  their  cultivation  to  the  direction  of  the  tramways. 
On  Les  Digues  estate  the  canes  for  a  crop  of  300  barriques  (  =  about 
150  42-inch  hhds.)  used  to  be  carted  by  about  forty-five  oxen,  to  a  small 
mill  of  about  5  horse-power,  driven  by  water :  now,  by  sixty  oxen,  they 
cart  cauos  to  the  tramway  sufficient  to  make  500  to  600  barriques ; 
that  is  to  say,  with  one-third  more  oxen,  they  are  able  to  cart  canes 
sufficient  to  make  about  double  as  much  as  formerly.  The  railway 
passes  near  the  centre  of  the  estate ;  the  cane-pieces  farthest  from  it 
are  barely  a  mile  o£  On  some  estates,  however,  I  am  informed,  the 
cartage  is  from  2  to  3  miles. 

5.  Varying  Price,  and  Participation  in  Profits, — Where  the  Usine 
gives  the  value  of  6  per  cent,  per  100  lbs.  of  canes  (to  the  cultivators) 
fiiere  is  no  participation,  on  the  part  of  the  cultivators,  in  the  profits 
of  the  Usine ;  but  at  the  neighbouring  Usine  of  Petit  Bourg,  where 
the  canes  of  Les  Digues  estate  are  manufiEM)tured  into  sugar,  the  cane- 
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growers,  I  was  informed,  received  the  value  of  54*  per  cent,  (of  manu- 
fitctnred  sugar  per  100  lbs.  of  canes),  and  after  11  per  cent,  interest 
had  been  hfuided  over  to  the  shareholders,  the  remainder  of  the  profits 
was  divided  between  the  shareholders  and  the  cane-growers.  The 
arrangements  between  the  Usine  and  the  cane-growers  are,  in  almost 
every  instance,  different ;  and,  as  far  as  I  have  been  able  to  learn, 
those  that  have  been  lately  established  give  more  liberal  terms  to  the 
cane-growers  than  those  of  some  years*  standing. 

6.  Some  Canes  seorbome  to  Usine.—Bome  of  the  Usines  on  the  sea- 
board bring  the  canes  by  water,  when  steamers  are  employed  to  tow 
iron  barges  in  which  the  canes  are  transported,  sometimes  from  6  to 
8  miles. 

7*  2%0  Petit-Bourg  Usine. — The  canes  are  ground  in  a  mill  of  40 
horse-power,  made  by  Gail  and  Co.,  of  Paris.  The  rollers  are  much 
thicker,  in  proportion  to  their  length,  than  the  general  run  of  mills 
manufactured  in  England  and  Scotland.  Although  of  40  horse- 
power, the  mill  at  the  Peiit-Bourg  Usine  has  rollers  only  6  feet  in 
length.  This  mill  extracts  about  72  per  cent,  from  plant  canes,  and 
firom  60  to  70  from  ratoons.  The  steam  is  supplied,  both  for  the 
machinery  and  boiling,  by  five  multitubular  boilers  of  the  shape  of 
locomotive  boilers.  Were  coal  only  used,  these  boilers  would  be 
equal  to  100  horse-power  each,  but  as  the  mcgass  is  consumed  in  the 
boiler  furnaces  immediately  on  its  issuing  from  the  mill  by  the  aid  of 
2  tons  of  coal  per  diem  for  each  boiler,  their  ef&cicncy  as  generators 
of  steam  is  diminished  about  one-half;  that  is  to  say,  the  five  boilers 
barely  supply  300  horse-power.  The  amount  of  sugar  manufactured 
is  about  15  tons  per  day  of  fifteen  hours ;  and  the  waste  of  animal  char- 
coal about  15  tons  per  annum.  Sixteen  centrifugals  are  used,  driven 
by  two  12 -horse  engines.  This  Usine,  which  is  not  on  a  large  scale, 
is  fed  by  means  of  about  6  miles  of  railway :  the  rails  weigh  about 
25  lbs.  to  the  yard ;  the  gauge  is  about  4  feet.  Sixty  cane-waggons  are 
employed,  measuring  11  x  8  x2^  feet,  each  capable  of  carrying  about 
6500  lbs.  of  canes,  and  each  drawn  by  one  mule,  of  which  there  are 
twenty-five  attached  to  the  Usine,  all  small  animals.  The  average 
cost  of  the  tramway,  per  mile,  in  an  undulating  country,  is  about 
$7000  per  mile;  on  level  land,  the  expense  hardly  exceeds  $5000 
per  mile.  There  are  three  lines  of  rail  laid  down  before  the  mill, 
to  facilitate  the  discharge  of  the  waggons.  The  cane-waggons 
on  the  tramroad  are  loaded  by  the  cane-growers,  but  they  have 
nothing  to  do  with  the  expense  of  traction  on  the  tramway,  or  the 
cost  of  laying  it  down  and  repairing  it.  From  the  mill,  the  megass 
is  carried  by  a  web  to  a  platform  about  16  feet  above  the  ground ;  this 
platform  is  about  40  feet  square,  close-boarded  to  a  height  of  about 
6  feet,  except  where  the  web  discharges  the  megass  at  the  end  of  the 
platform  opposite  the  discharging  web,  on  five  shoots  leading  direct 
to  the  furnace  mouths  of  the  boUers,  at  an  angle  of  about  50  .  The 
megass  is  put  into  the  furnace  by  the  stoker,  with  sufficient  coal 
to  enable  it  to  bum  freely.  The  boilers  contain  from  120  to  ISO 
tabes,  8  inches  in  diameter  inside,  and  about  18  feet  long.  The  grating 
mirfftce  is  abont  4^  by  6  feet.  The  chimney  is  70  feet  high  by  3  feet 
in  diameter,  and  of  sheet  iron.    Each  boiler  has  a  separate  chimney. 
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The  sides  of  the  boilers  aie  not  ooftted  with  any  non-oondactor,  m  it 
has  been  found  that  the  damage  caused  to  the  boiler  by  the  oontaot 
of  any  insulator  and  any  leakage  thftt  may  taike  place,  is  not  com- 
pensated for  by  the  heat  sayed  which  would  otherwise  be  lost  by 
radiation. 

8.  2%0  Usine  alvDay9  more  advantageout  to  ike  (kme-grower  tkam  an 
Estate  MiU, — Some  planters  are  of  opinion  that  if  they  had  mills  of 
from  25  to  30  horse-power,  it  would  pay  them  better  to  mann&ctore 
their  own  sugar,  than  to  send  their  canes  to  the  Usine.  I  am  inclined 
to  think,  however,  that  if  the  data  they  have  given  me  are  correct^  the 
Usine,  under  any  circumstances,  pays  them  better.  I  conceive  that 
the  profits  of  the  Usines  are  genenJly  much  greater  in  raoportion 
than  the  profits  of  the  cane-growers  who  supply  them.  The  Usine 
should  be  established  by  planters,  they  being  the  shaidiolders.  So 
great  are  the  profits  of  the  Usine,  that  almost  every  year  a  new  one 
is  started  in  Martinique,  and  not  tiie  slightest  difficulty  is  experienced 
in  raising  the  necessary  funds. 

9.  Cost  of  eetablUhing  an  Ueine* — ^The  plant  of  an  Usine  capable  of 
making,  say  2000  tons  of  sugar,  costs,  including  about  8  miles  of 
railway  and  g4000  for  ten  acres  of  land,  about  £240,000.  The  largest 
Usine  at  Martinique  was  established  by  Baron  de  La  Benty ;  it  is 
called  the  Usine  de  La  BerUy^  and  is  capable  of  making  3750  tons. 
The  plant  cost  J3500,000. 

10.  Salary  of  the  Manager. — ^The  girant,  or  administrator  (manager  ?), 
of  the  Usine  gets,  in  addition  to  a  salary  of  from  J33000  to  £4000, 
a  percentage  which  often  brings  him  more  than  his  fixed  salary.  One 
of  the  most  successful,  and  probably  the  most  economical  adminis- 
trators in  Martinique  is  M.  E.  Bougenot,  of  the  Ueine  Franpaie.  Such 
a  man  might  probably  be  induced  for  £5000  or  £6000  to  order  the 
machinery  for,  and  superintend  during  the  wet  season  (when  the 
Usines  at  Martinique  are  not  at  work)  the  erection  of  an  Usine  in 
Trinidad.  I  consider  that  even  £10,000  dollars  would  be  well  laid 
out  in  securing  the  services  of  one  who  has  practically  worked  and 
established  Usines  at  Martinique. 

11.  Profits  of  Usines  in  Martinique, — One  of  the  Usines  pays  the 
shareholders  from  40  to  48  per  cent,  per  annum  on  the  capital  in- 
vested. I  am  informed  that  the  average  profit  of  Usines  is  from  25 
to  30  per  cent,  per  annum. 

12.  Number  of  Hands  employed. — An  Usine  of  2000  tons  employs 
on  an  average  150  hands. 

13.  DiatiUation  of  Bum. — Besides  the  apparatus  for  manufiicturing 
the  sugar,  there  is  attached  to  every  Usine  a  distillery  where  the 
refuse  is  utilised  for  the  manufEUsture  of  rum.  I  was  unable  to  ascer- 
tain what  were  the  profits  of  the  distillery  as  compared  with  those  of 
the  manufacture  of  sugar,  but  was  assured  they  formed  a  material 
item  in  the  general  return  to  the  shareholders. 

In  Quadaloupe  there  were  in  1874,  20,686  hectares  of  land  under 
culture  with  sugar-cane.  The  number  of  sugar  works  was  495,  of 
which  59  had  mills  worked  by  steam,  80  by  water-power,  and  80  wind- 
mills, and  1  by  cattle;  264  plantations  without  works  are  served 
either  by  the  eleven  centnil  steam  Usines,  or  other  mills  conveniently 


Bitatied.     The  nimiber  of  labourers  employed  was  44,866 
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produoe  made  was : 
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Sugar, 
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Hint. 

1S65 

3r),  323, 452 

4,311,372 

1,819,312 

1S66 

27,475,21)0 

3,385,130 

1,985,4S3 

1867 

28,013,900 

3, 168. 1504 

2,2«9,r*0 

1668 

35,731,(100 

S,£S5,I9!) 

4,060,001 

1GC9 

35,831,394 

3,355,670 

2,569,703 

1870   . 

40,202,550 

3,«li5.295 

3,tl65,295 

1B71 

40,634,550 

3,332,595 

1,817,288 

1S72 

39,993,950 

12.139,441 

1,314,048 

1S73 

34,58:^,585 

2,583,381 

1.3ti7,580 

1,849,385 

St  Groix. — The  aid  of  steam  in  breaking  np  the  heavy  soil  of  this 
udaud  is  mach  desired,  but  the  total  failure  of  a  Bteam-troction  plough, 
mtroduced  in  1862,  has  hitherto  discouiagod  tho  planters  from  again 
liekiiig  so  heavy  an  ontlay. 

The  exports  in  1870  were  22,968,214  lbs.  of  sugar,  437,058  gaUons 
of  nun,  and  730,677  gallons  of  molasses ;  in  1871  the  quantity  of 
sugar  exported  was  26,223,547  lbs. 

In  1873  the  exports  were  9,852,803  lbs.  of  sugar,  144,041  gallons 
of  mm,  and  364,442  gallons  of  molasses. 

Colonel  Stewart's  procees  for  improving  the  quality  of  sugar  has 
been  introduced,  and  resulted  in  making  a  superior  article,  where 
proper  chemical  knowledge  has  regulated  the  proportions  of  lime 
and  sulphur  required  in  the  mauufactnre,  having  also  dno  regard  to 
the  character  of  the  water,  which  is  often  mixed  with  mineral 
deposits,  as  it  is  raised  from  a  great  depth  and  firequently  through  a 
lime  or  marl  substratum. 

Porto  Sico. — Tho  production  of  sugar  during  1870  was  very  re- 
markable, certainly  not  less  than  125,000  tons,  and  it  is  expected  to 
be  progressive.  The  value  of  the  sugar  exported,  101,298  tons  at 
B6  per  cwt.,  was  2,025,9661. ;  of  tho  molasses,  6,206,666  gallons  at 
20  cents  the  gallon,  291,2021. ;  the  small  quantity  of  ram  at  £S25  the 
puncheon,  1461. ;  making  a  total  of  2,317,3141.,  for  tho  produce  shipped 
of  the  sugar-cane  alone,  besides  640,000i.  for  other  agricultural  pro- 
ducts. Tho  estates  here  are  well  mounted  with  first-claas  machinery  for 
sugar  making  and  distilling ;  ploughs  and  agricultural  implements  are 
in  general  use.  Colonel  Stewart,  an  Amerioau  officer,  has  introduced 
into  the  island  his  system  of  purifying  sugar  by  tho  fumes  of 
Bulphnr,  which  is  simple  and  inexpensive,  and  has  long  been  in  use  in 
the  United  SUtes. 

Sugar  aud  molasses  exported  from  Porto  Bioo : 
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60,982,188  Iba. 
121,319,374    „ 

91,782,084  „ 
127,244,749  „ 
145,995,816    „ 


3S64 
18CS 
18GC 
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190,584,628  Iba. 

1*6,467,263   „ 

110,425,082   „ 

157,332, IBS   „ 

ei,017toiu 

68,229    „ 

73,929    „ 

81,372    „ 

101, 2»8    „ 

108,133    „ 


4,S?2,6tS  „ 

8,738,076  „ 

«,BH,037  „ 

A,!l)e,6S5  „ 

9.rtfl3.094  „ 

0. BOO, SIS  „ 

0,909,020  ., 

7,293,011  „ 


The  finest  qoalitiea  of  sngttr  ue  prodnoed  in  the  diviaioiu  of  Bt. 
Jnan,  MATBgaez,  and  Fonoe,  and  Hhe  moBOOTado  angats  in  Vieqnea, 
Nagnabo,  and  AiTOjo.  The  Ayioricana  Uko  the  greater  portion  of  the 
former.     32,282  gallonB  of  mm  wera  shipped  in  1873. 

GAa. — This  idand  haa  olvrays  been  a  large  sngar-prodncing  oolimj, 
and  has  steadily  maintained  ita  progteesive  increase  and  the  qnidi^ 
of  the  sugar  produced,  notwithstADding  many  adrerse  oircniustancea. 
The  sugar  crop  and  export  last  for  abont  four,  or  at  most  six  months, 
of  each  year. 

Two  facte  strike  the  eiicctator  who  is  accnatomod  to  the  coltnre  and 
manufacture  in  the  British  Wcet  Indies,  namely  : 

1,  The  inferiority  of  the  culture  of  the  cane  in  Cuba  compared  to 
that  in  Domcrora,  Barbados,  Trinidad,  Jamaica,  &c.,  and  the  amall- 
neea  and  poor  quality  of  the  different  species  of  canoe  in  the  Cuban 
fields. 

2.  The  vast  enporiority  in  Cuba  of  the  manipulation  of  the  cane 
juice,  and  the  excollenco  and  high  qnality  of  the  sugar  produced. 

There  are  abont  1100  sugar  eatatea  in  the  island.  The  value  of  the 
sugar  exported  ranges  from  12,000,000?.  to  13,600,000?.  sterling. 

In  1855  the  exports  from  Cuba  wore  1,905,580  boxes  of  sugar, 
256,100  casks  (of  30  gallons)  of  molasses,  and  31,214  pipes  of  mm. 

In  1840  the  sugar  crop  was  143,600  t«us,  in  1853  267,850  tons ; 
since  1863  the  crops  have  been  as  follows : 


tnni 

I..n» 

506,000 

170,500   , 

1804 

575,000 

1865 

208,800 

1867 

565,529 

I93,.'i00 

1868 

250,000 

1869 

064,155 

247,100 

1870 

684,032 

213,400 

1871 

527,000 

152,500 

1872 

667,850 

200,000   1 

1873 

600,000 

240,000   j 
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Beetroot  sugar  is  now  the  fear  and  dread  of  all  tropical  conntrieB 
producing  sugar-cane,  and  if  the  Americans  can  oyer,  cultivate  the 
beet  in  large  quantities  in  the  States,  Cuba  will,  notwithstanding  her 
large  labour  population,  350,000  negroes  and  100,000  Chinese,  greatly 
suffer  from  this  cause  in  her  exports,  for  the  United  States  still  take 
70  to  80  per  cent,  of  her  sugar  produce. 

In  1868,  40  per  cent,  of  the  sugar  and  77  per  cent,  of  the  molasses 
went  to  America ;  34  per  cent,  of  the  sugar  to  England.  In  1873, 
64  per  cent,  of  the  sugar  and  91  per  cent,  of  the  molasses  went  to 
America,  and  25  per  cent  of  the  sugar  to  England. 

The  following  semi-official  statement  of  the  yield  of  the  cane  for 
ten  years,  computed  in  tons,  is  given  in  the  annual  report  for  1873  of 
the  British  Consul-General,  Mr.  Dunlop  : 


Y«ur. 

Sugar. 

Molaaaea. 

Total. 

1864 

615,090 

203,450 

718,540 

1865 

619,780 

218.075 

837,885 

• 

1866 

612,180 

241,150 

853,330 

1867 

697,146 

226,200 

823,346 

1868 

749,389 

286,151 

1.035,550 

1869 

726,237 

279,570 

1,005.787 

1870 

725,505 

245,870 

974,375 

1871 

547,179 

184,965 

732,144 

1872 

708,234 

235.441 

943.675 

1873 

796.179 

242,308 

1,308,487 

• 

Synopsis  of  exports : 

Year. 

Boxes. 

nogsbeads. 

1867 

1,134,620 

287,246 

1868 

1,336,559 

502,231 

1869 

1,307,676 

431,719 

1870 

1,355,154 

502,153 

1871 

817,675 

376,901 

1872 

1,145,351 

484,021 

1873 

959,736      1      557,378 

1 

Beducing  this  into  tons,  it  shows  as  follows : 

Year. 

Sugar. 

MoUmm. 

tons. 

tona. 

1869 

639,406 

247,050 

1870 

659,886 

213,388 

1871 

470,941 

152,459 

1872 

630,862 

201,995 

1373 

714,960 

189,333 

The  local  consumption  of  sugar  is  stated  to  be  about  220,000  tons, 
but  comparing  the  production  with  the  exports,  it  would  seem  to  be 
about  double  that  amount. 
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The  quality  of  the  flngu*  exported  ficom  Cuba  is  exoelleiit,  and  is 
snpcrior  to  most  of  the  sngar  prodnoed  elflewherOy  firom  the  aoientifio 
way  in  which  it  is  mapqfactured  from  the  cane  jnioe.  The  Biigar 
works  on  most  Caban  estates  are  as  good  as  any  of  the  large  Genuui 
beetroot  sugar  factories,  where  the  newest  aiid  best  appUamoes  are 
ever  in  use. 

The  sugar  crop  of  1870-71  was  abont  25  per  cent,  short  of  the 
average  of  the  previous  foor  years.  This  arose  from  the  distorbed  state 
of  some  portions  of  the  island,  where  the  insurgents  oontinoed  to 
bum  sugar  estates,  and  also  in  a  slight  degree  from  the  eflfeot  of  two 
severe  hmricanes  which  swept  over  the  centre  of  Onba  with  great 
violence  in  Oct  1870 ;  bnt  as  the  price  of  sogar  kept  high,  the  value 
of  £he  crop  amounted  to  nearly  12^000,000^  sterling. 

Sugar  is  exported  from  Cuba  chiefly  in  boxes  or  cases,  of  which 
about  3i  are  equivalent  to  one  hogshead.  The  hogshead  generally 
weighs  net  about  1500  lbs.  English.  They  are  smaller  than  the 
Jamaica  hogshead. 

The  exports  in  1873  were  distribated  as  foUowSy  in  tons: 


Europe 
Unitod  States 
Other  parts 

Total 


tons. 
281.196 
479,373 

4,391 


tOM. 

3,593 

177,519 

8,221 


714,960 


139,333 


Tho  mo!<u*e$  produced  in  Cuba  is  not  large,  as  will  bo  seen  by  the 
appended  statement,  and  much  of  it  is  now  re-worked  for  sugar; 
a  very  small  quantity  of  rum  is  exported,  in  casks  of  from  110  to  120 
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Hossheada. 

Tons. 

1S62 

'       177,894 

115,631 

!         1863 

180,367 

117,239 

!        1864 

172,954 

112,420 

i         1865 

184,483 

119,824 

1866 

213,167 

138,558 

1867 

192,528 

125,143 

■         1868 

262,882 

170,873 

1         1869 

258,669 

168.134 

'         1870 

225,861 

146,809 

1         1871 

154,356 

100,331 

1872 

•  • 

201,995 

1873 

1 

•  • 

189,383 

Avowgo  of  ten  years,  ft<>m  1862  to  1871,  202,316  hhds,,  or  131,496  tons. 
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The  sngar  maple  (Acer  mccharinum)  flourisbeB  thronghout  most  of 
North  America.  Its  height  is  often  upwards  of  one  hundred  feet. 
It  is  a  highly  ornamental  tree,  loves  a  cold  climate,  and  makes  ex- 
cellent fnel.  In  the  production  of  sugar  an  orchard  of  maple  trees 
is  equal  to  a  field  of  sugar-cane  of  the  same  area.  An  open  winter, 
constantly  freezing  and  thawing,  is  the  forerunner  of  a  bountiful  crop 
of  sugar. 

In  the  older  States  of  the  Union  the  great  demand  for  timber  and 
fuel  and  the  increased  cutting  tend  yearly  to  lessen  the  amount 
of  sugar  produced.  In  the  more  recently  settled  States  of  the  north- 
west, maple  sugar  is  on  the  increase. 

The  maple  sugar  crop  of  the  year  1855  was  of&cially  estimated  at 
Washington  at  about  550,000Z.  Maple  sugar  being  a  product  of  the 
forest,  is  chiefly  confined  to  those  regions  of  the  interior  where  it  is 
a  cheap  and  ready  substitute  for  the  more  costly  product  of  the  cane. 
The  sugar-cane  can  only  be  raised  in  the  extreme  southern  latitudes 
of  the  United  States,  whereas  the  sugar  maple  flourishes  in  the 
greater  part  of  the  inhabited  sections,  and  though  the  sugar  produced 
from  it  is  inferior  to  that  of  the  cane,  yet,  as  it  requires  but  little 
care,  it  is  much  cheaper. 

In  1850  the  production  in  the  States  was  of&cially  given  at  15,520 
tons,  in  1855  at  14,500  tons,  in  1858  at  24,000  tons,  in  1860  and 
1861  at  an  average  of  27,000  tons,  and  in  1872  it  was  only  16,000  ton& 

Maple  sugar  as  an  article  of  merchandise  seems,  however,  in  a  fidr 
way  of  extinction.  The  maple  forests  of  New  England  are  being 
yearly  cut  down  and  converted  into  broom  handles.  Thousands  of 
splendid  trees  are  annually  felled.  At  the  present  rate  of  destruction, 
maple  sugar  will  before  long  be  unknown  in  the  trade.  The  whole 
amount  of  maple  sugar  reported  in  the  States  was,  according  to  the 
latest  official  agricultural  statistics,  about  forty  million  pounds  annu- 
ally, but  this  was  considered  to  be  one-third  below  the  actual  quantity 
made.  According  to  the  last  census  returns,  Vermont  reported  a  yield 
of  almost  ten  million  pounds.  The  production  of  New  York  is  some- 
what larger,  but  nothing  compared  with  the  difference  in  area.  The 
only  other  States  which  return  more  than  one  million  pounds  are 
Michigan  four  million,  Ohio  three  and  a  quarter  million,  Pennsyl- 
vania nearly  three  million.  New  Hampshire  two  and  a  quarter  million, 
Indiana  one  and  a  half  million,  Massachusetts  a  few  pounds  more  than 
a  million.  The  total  production  of  maple  molasses  is  one  and  a  half 
million  gallons,  of  which  Ohio  returns  nearly  four  hundred  thousand 
gallons,  Indiana  nearly  three  hundred  thousand,  Kentucky  one 
hundred  and  forty  thousand,  and  Vermont  only  sixteen  thousand 
gallons.  In  addition  to  the  large  production  of  maple  sugar  in  the 
States,  the  estimated  quantity  manufactured  by  the  Indians  living 
east  of  the  Mississippi  is  ten  million  pounds  per  annum,  and  the 
quantity  manufactured  by  those  living  west  of  the  river  is  set  down 
at  twenty  million  pounds,  but  is  probably  much  greater.  Of  the 
American  States,  Vermont  makes  by  far  the  largest  quantity  in  pro- 
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portion  io  its  territory,  and  in  Bome  of  the  northern  distriots  of  this 
State  the  use  of  cane  sngar  is  almost  unknown.  Many  improTements 
have  been  made  in  the  mannfEMStnre  of  maple  sagar  dnring  the  last 
few  years ;  formerly  the  highest  attainments  in  this  mann&ctnre  only 
resulted  in  the  prodnction  of  a  fine  mnsooyado-like  sogar ;  bat  now, 
by  improved  processes,  specimens  are  annually  exhibited  at  the  Tarious 
agricidtoral  fiEdrs,  vying  with  the  most  beantifdl  loaf  sngar.  This  has 
been  effected  by  greater  attention  to  cleanliness  in  the  preparation  of 
the  sap,  and  the  improyements  in  the  graining  and  refining  the  sngar. 
A  few  years  ago  a  premium  was  awarded  by  the  Oswego  Oomity 
Agricnltoral  Society,  New  York,  to  Mr.  B.  Tinker,  for  the  following 
improved  method  of  preparing  maple  sngar.  The  sap  is  boiled  in  a 
potash  caldron  kettle  to  a  thick  syrnp ;  strain  it  when  warm,  let  it 
stand  twenty-four  hours  to  settle,  then  pour  it  off,  leaving  back  all 
that  is  impure.  To  clarify  fifty 'pounds  take  one  quart  of  milk,  one 
ounce  of  saloratus,  and  the  wlates  of  two  eggs,  w^  mixed ;  boil  the 
sugar  again  until  it  is  hard  enough  to  lay  upon  a  saucer,  then  let  it 
stand  in  the  kettle  and  cooL  Stir  it  a  very  little  to  prevent  it  caking 
in  the  kettle.  For  draining  use  a  tube,  funnel  shaped,  fifteen  inches 
square  at  the  top,  and  coming  to  a  point  at  the  bottom.  Put  in  the 
sugar  when  cold,  tap  at  the  bottom,  and  keep  a  damp  flannel  cloth  of 
two  or  three  thicknesses  on  the  top  of  the  mass.  When  drained  di»» 
solve  the  sugar  in  pure  warm  water,  and  clarify  and  drain  as  before. 

It  is  about  the  close  of  April  that  the  collection  of  the  sap  is  made. 
Beaumur's  thermometer  rises  about  midday  to  50°,  and  falls  each 
night  to  zero,  or  below.  In  Canada  an  incision  or  a  hole  is  cut  in  the 
trunk  a  few  feet  from  the  ground ;  in  the  United  States  the  large 
branches  are  also  punctured ;  a  recipient  is  placed  to  catch  the  sap. 
To  save  transport  and  to  accelerate  and  simplify  the  manufacture,  a 
rough  shed  is  run  up  in  the  woods  and  a  large  boiler  is  suspended 
over  a  brisk  fire.  The  sap  is  thrown  into  it  and  stirred  with  a 
wooden  spade.  When  it  boils,  it  thickens,  changes  its  white  colour 
into  a  golden  yellow,  and  i^  poured  out  into  wooden  moulds,  in  which 
it  solidities  on  cooling ;  sometimes  it  is  turned  out  into  earthen  pots, 
which  bleaches  it,  but  the  quality  is  sacrificed  to  colour.  In  the  work 
of  Micbaux  on  *  The  Forest  Trees  of  North  America,'  some  interesting 
details  will  be  found  of  the  process  as  carried  on  in  the  States.  They 
commence  there,  tapping  the  trees  in  February  and  March  ;  a  cold 
and  dry  winter  is  much  more  productive  of  sap  than  a  humid  and 
variable  one ;  and  a  fine  sunny  day  after  a  frosty  night  causes  the  sap 
to  flow  more  abundantly,  and  a  tree  will  occasionally  yield  two  or 
three  gallons.  Michaux  states  that  three  persons  can  attend  to  250 
trees,  which  would  yield  1000  lbs.  of  sugar,  or  about  4  lbs.  per  tree. 
The  period  during  which  the  sap  flows  from  tbe  trees  is  about  six 
weeks,  at  a  time  when  there  is  little  to  be  done  in  farming  or  other 
operations.  In  the  State  of  New  York  there  were  in  1860  about 
ten  million  acres  planted  with  tbe  sugar  maple,  in  the  proportion  of 
about  thirty  trees  to  the  acre.  The  maple  sugar  product  of  Canada  was 
stated  in  1849  at  2,808,000  lbs.  for  the  Lower  Province,  and 
4,161,000  lbs.  for  Upper  Canada.  The  census  of  1851  gave  tbe  total 
at  10,000,000  lbs.,  exclusive  of  what  was  used  locally  without  being 
brought  to  market. 
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PALM  BUQAE. 
In  British  India  and  eeveral  parts  of  the  Eastern  Aroliipelago  sngar 
is  made  from  the  Bap  of  some  of  Ae  palms,  snch  as  the  wild  date 
palm  {Phamiai  gyleeitrit),  the  Palmyra  palm  (B&rauutftabeUiformii),  the 
ooooonot  palm  (Cocot  nuct/«ra),  the  Qomnti  palm  iSagwmu  [ATenga\ 
taecharifera),  the  Kipah  palm  {Nipa  JhUicang'),  and  the  Eittool  pum 
Waryota  ttremi).  About  S0,000  tons  of  palm  aagar  ore  prodno&d  in 
Bengal  alone,  and  a  good  deal  in  Siam ;  probably  150,000  tons  is 
below  the  mark  for  the  entire  produce.  I  have  preferred  to  treat  of 
this  manofactare  under  the  head  of  "  The  Uoefol  Palms,"  to  which 
eeotion  th«  reader  ia  referred  for  full  details. 

BEETKOOT  8UGAB. 

Of  all  the  plants  experimentally  tried  for  sngar  the  beet  proved  the 
most  promisiiig,  bnt  forty  years  elapsed  before  the  manufactora  of 
beet  sngar  was  enabled  to  cope  enccesefnlly  with  colonial  sngais. 
Prtno  ^«iice,  the  coltare  spread  through  Belgium,  Germany,  and 
far  into  the  interior  of  Kusaia,  and  now  there  is  produced  on  the 
continent  of  Europe  1,200,000  tons,  of  which  about  one-fourth  ia 
mann&ctured  in  France. 

The  progress  in  the  different  oonntries  is  shown  by  the  following 
statiatics  of  fiictories  and  prodnction : 
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The  mannfaotnre  has  been  unsaooeasftilly  attempted  in  T^glftTid 
and  Ireland.  In  New  Jersey,  California,  Canada,  and  parts  of 
Australia  attempts  have  also  been  made  to  grow  the  beet  for  sugar 
production.  Owing  to  the  smaller  quantity  of  saocharine  in  beet- 
roots than  in  sugar-cane,  and  owing  also  to  the  more  intricate  and 
complex  combinations  in  which  that  saocharine  matter  is  found  in 
the  root  than  in  the  cane,  greater  ingenuilnr  and  a  more  careflil  appli- 
cation of  scientific  processes  are  needed  in  the  one  than  in  the 
other. 

A  boetroot  sugar  manu&cturer  must  not  only  be  supplied  with  a 
large  capital,  as  the  ^^  plant "  required  for  his  industry  is  both  heavy 
and  exponsive,  but  hM  mind  must  be  stored  with  an  amount  of 
scientific  and  practical  knowledge  of  no  ordinary  character.  He  must 
be  a  thorough,  practical  agriculturist ;  as  the  cultivation  of  the  root, 
to  be  suocesfiiully  carried  out,  must  enter  into  a  well-organiced 
rotation  of  crops,  and  take  its  rank  in  that  rotation  according  to  local 
conditions  of  climate  and  soil,  which  it  requires  a  thorough,  practical 
mind  to  determine.  He  must  also  be  a  good  chemist ;  not  ooly  to 
ascertain  the  capabilities  of  the  soil  on  which  he  operates,  and 
determine  the  special  manures  necessary — for  the  saccharine  quality  of 
the  roots  wholly  depends  on  the  food  on  which  they  grow — but  he 
must  also  be  able  to  conduct  the  nice  chemical  processes  essential  to 
extract  sugar  from  the  root,  and  meet  many  accidental  contingencies 
with  which  those  processes  are  besot  at  ovory  stage  of  their  progress. 
He  must  also  be  familiar  with  the  arts  of  the  engineer  and  mechanic, 
so  as  to  be  able  to  plan  and  carry  out  all  the  improvemonts  which 
are  daily  suggested  by  enlarged  experience  and  practice,  in  order  to 
meet,  by  simpler  and  loss  oxpensiye  mechanical  means,  the  increased 
salaries  of  labourers,  the  fresh  taxes  laid  on  sugar,  and  the  large 
competition  of  home  and  foreign  antagonists  and  rivals.  He  must 
also  be  a  prudent  and  active  commercial  man,  carefully  watching  the 
state  of  the  market,  both  in  the  purchase  of  raw  materials,  and  the 
disposal  of  his  produce. 

In  1700  there  was  not  consumed  in  France  1,000,000  kilogrammes 
of  sugar.  In  1861  the  consumption  had  reached  120,000,000,  and  in 
1874  it  was  258,000,000.  It  would  supersede  and  annihilate  the 
consumption  of  colonial  sugar  if  it  were  not  taxed  by  the  Gk)vem- 
ment.  Free  from  duty  it  could  be  sold  with  profit  to  the  manu- 
facturer at  2d.  the  pound. 

<^  The  art  of  extracting  sugar  from  beetroots,"  remarks  WalkhofT, 
«  is  a  northern,  and  especially  a  German  discovery.  It  was  not  the 
result  of  a  blind  chance,  for  its  extraction  required  a  manipulation 
fjEur  more  complex  than  the  treatment  of  the  sugar-cane.  Whilst  the 
Indian  reed,  ripening  under  a  tropical  climate,  aided  by  a  powerful 
and  energetic  growth,  offered,  so  to  speak,  of  its  own  accord,  and 
without  expense  to  man,  a  sweet  juice  almost  pure,  it  required,  to 
extract  the  same  substance  from  beetroots,  the  slower  but  steadier 
combination  of  reflection,  sustained  thought,  and  labour  of  the  man 
of  the  north,  struggling  against  a  less  favoured  climate." 

From  an  article  in  the  London  paper  called  ^  Engineering,'  I  take 
the  following  statistical  facts : 


8U0AB.  215 

^*  An  acre  planted  with  sagar-cane  in  the  West  Indies  will  produce 
about  20  tons  of  cane  on  an  average.  This  cane  contains  about  90 
per  cent  of  juice,  and  the  percentage  of  saccharine  matter  in  the 
sugar-cane  juice  varies  from  18  to  22  per  cent.  Taking  an  average 
percentage  of  sugar  in  the  cane  as  18  per  cent,  the  weight  of  sugar 
grown  upon  an  acre  in  the  West  Indies  is  72  cwts.  The  average  of 
modem  beetroot  cultivation  in  Europe  may  be  taken  as  20  tons  of 
beetroot  per  acre ;  and  the  percentage  of  sugar  in  a  favourable  season 
at  10  per  cent  An  acre  of  beetroot  in  Europe  therefore  raises  40  cwts. 
of  sugar,  and  that  sugar  is  diluted  to  a  much  higher  degree  with 
water,  and  contaminated  with  impurities  of  all  kinds,  which  render 
it  much  more  difficult  and  costly  to  extract  and  crystallize  than  the 
cane  sugar.  Modem  improvements  in  agriculture  have  gradually 
raised  the  yield  of  beetroot  crops,  and  may  do  so  still  fu^er,  but 
in  a  similax  degree  is  the  agriculture  of  sugar  plantations  capable 
of  further  important  improvements,  and  the  yield  of  cane  capable  of 
being  considerably  increased.  So  far  as  the  production  of  sugar  is 
concerned,  the  advantage  is  so  greatly  and  obviously  on  the  side  of 
the  sugar-cane,  that  the  decision  against  beetroot  cultivation  is  arrived 
at  as  an  a  priori  judgment,  which  has  hitherto  been  held  with  con- 
siderable tenacity  by  the  majority  of  the  agriculturists  and  practical 
men  in  this  country.  The  actual  success  and  rapid  growth  of  beet- 
root industry  on  the  Continent  has  for  a  long  time  been  ascribed  to 
accidental  causes,  and  it  is  only  at  a  very  recent  date  that  other 
opinions  have  gained  ground  amongst  a  small  number  of  scientific  and 
practical  men.  The  element  of  success  which  has  been  so  frequently 
overlooked,  and  which  still  is  powerful  enough  to  turn  the  scale  in 
the  competition  between  sugar-cane  and  beetroot  in  the  open  market 
of  the  world,  is  the  refuse  material  from  the  beetroot  plants.  The 
extracted  sugar-cane  is  a  mass  of  woody  fibre  saturated  more  or  less 
with  juice,  according  to  the  greater  or  less  degree  of  imperfection  in 
the  process  of  extraction.  The  proper  application  of  this  sugar-cane 
trash  or  bagasse,  would  be  for  manuring  the  cane  fields,  but  the  actual 
use  which  is  made  of  it  in  the  colonies  is  for  fuel,  and  in  many 
localities  it  forms  the  only  fuel  available  for  the  different  purposes  of 
raising  the  steam  and  evaporating  the  juice.  In  either  of  the  above 
applications  the  value  which  this  cane  trash  represents  over  and  above 
the  value  of  the  sugar  itself  is  practically  nil.  The  case  is  different, 
however,  with  regard  to  beetroot.  The  material  of  the  root  is  of 
a  complex  character,  and  the  solid  residue  of  the  extraction  of  the 
juice  is  the  well-known  beetroot  pulp,  a  material  of  great  value  for 
cattle  feeding.  The  weight  of  the  pulp  is  about  18  per  cent,  of  that 
of  the  beet ;  the  yield  of  pulp  from  an  acre  of  land  is  therefore 
about  72  cwts. 

"  The  total  produce  of  an  acre  of  beet  may  therefore  be  considered 
equivalent  to  two  distinct  crops,  say  a  crop  of  sugar-cane  from  some- 
what more  than  half  an  acre  of  a  West  Indian  plantation,  and  a  crop 
of  mangel-wurzel  from  somewhat  less  than  half  an  acre  of  European 
farm  land  growing  mangel.  It  is  obvious  that  the  cultivation  of  beet 
must,  pay  ttierefore  in  a  similar  ratio  as  the  two  branches  of  agri- 
culture are  remunerative  in  their  respective  districts ;  but  this  is  not 
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alL  The  raw  8ii|^  onoe  obtoined  firom  tbe  Boil  is  of  a  higber  talne 
in  Europe  than  in  the  oane-growing  ooloniea.  The  sngur  leqinzeB 
extracting,  boiling  down,  and  refining,  and  for  all  these  opemtioiui  the 
cheap  ooal,  abondant  supply  of  intel&^t  labooTi  modem  mabhinerj, 
and  ohoap  capital  give  a  marked  and  decisiTe  advantage  to  Bnropean 
indostrj,  as  compeared  with  that  of  the  colonies.  The  money  yalne  of 
a  ton  of  green  sugar  held  in  the  cells  of  beetroot  is,  wbsa  delit«d»d 
at  sugar  works  in  Europe,  considerably  higher  than  the  Talue  of  a 
ton  of  gT^en  sugar  contained  in  the  cane  deuTered  in  the  frotory  at 


a  West  Indian  sugar  manu&otnrer.  These  are  some  of  the 
elements  which  enable  beetroot  ddtiTation  in  Europe^  within  certain 
limits,  to  compete  with  adyantage  against  the  sugar  manufiMtare  of 
colonial  cane  plantations.  In  reyiewing  the  diflbrent  advantages  and 
disadvantages  of  beetroot  cultivation,  as  compared  with  cane  culti^ 
vation,  we  have  purposely  avoided  raising  the  question  of  yield  from 
a  given  weight  of  the  plant.  In  this  ro^eot  the  present  m^ods  of 
cane  extraction  are  sadly  behind  those  applied  to  the  beetroot  The 
best  sugar  mills  at  present  hardly  reaoh  as  high  a  yield  as  70  per 
cent,  of  juice  on  tiie  weight  of  the  cane,  leaving  fully  20  pur  cent,  of 
juice  in  the  cane  trash.  This  represents  an  ezteaotion  of  77  per  cent, 
of  the  sugar  actually  contained  in  the  cane.  From  beeteoot  the 
hydraulic  press  extracts  about  94  per  ceni  of  the  saccharine  matter 
contained  in  the  beet,  and  M.  Bobert's  beautiful  process  of  diffusion 
comes  nearer  to  perfection. 

^  It  is  probable,  however,  that  before  long  the  diffusion  process  will 
find  its  way  into  the  cane-growing  colonics  in  a  more  extensive 
manner  than  has  been  hitherto  the  case,  and  will  remove  the  disadvan- 
tages of  insufficient  yield.  The  competition  between  sugar-cane  and 
beetroot  will  then  be  upon  a  more  advantageous  basis,  so  fiEur  as  cano 
is  concerned,  but  it  will  still  leave  a  wide  field  open  to  the  competition 
of  beetroot  in  Europe." 

The  Production  of  beet  sugar  in  France  in  kilogrammes,  according 
to  the  official  returns,  has  been  as  follows : 


Kiloa. 

1840 26,989,857 

1855 67,709,000 

1860 108,782,000 


KilM. 

1865 209,648,000 

1870 277,781.000 

1874 431,913,000 


In  1871,  only  79,666  tons  were  exported ;  in  1874, 185,124  tons. 
According  to  the  French  official  returns,  in  1875  the  importations 
of  sugar  into  France  were : 

KUot. 

Baw  sugar  from  the  French  oolonies 66 ,  002 ,  000 

Baw  sugar  from  foreign  oountriee       115,794,748 

White  sugar  Arom  French  colonies     87,077,331 

„  „     foreign  countries 702,157 

The  general  exports  of  refined  sugars  from  France  were  in 

Kiloa. 

1878 153,643,032 

1874 185,643,032 

1875  215,671,403 
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The  shipments  to  England  were  retnmed  at,  for 


KUos. 

1873 54,818.208 

1874 70,413.070 


1875 
1876 


KUos. 
90,489,6G0 
99,111,936 


In  1852  the  yield  of  beetroot  was  32,000,000  cwts.;  in  1862, 
44,000,000  cwts.;  in  1872  it  was  118,183,758  cwts.,  valued  at 
2  fr.  15  c  the  owt,  making  a  total  yalne  for  the  raw  material  of  about 
10,150,000Z.    The  duty  paid  on  beet  sugar  in  France  was,  in 

Francs. 

1860 87,606,000 

1870 54,958,000 

1874 105,437.000 

Progress  of  sugar  Oonmmptian  in  France,  distinguishing  the  foreign 
or  cane  sugar  from  the  home  production  of  beet : 


Year. 


1870 
1871 
1872 
1873 
1874 


Total 


Ayerage 


Cane  Sagar. 


kilos. 
95,805,210 
79,688,738 
90,678,552 
95,208,542 
77,113,591 


438,494,633 


87,298,925 


Beet 


kilos. 
192,411,885 
145,707,349 
166,062,460 
176.193,577 
257,943,198 


938,313,469 


187,663,693 


In  the  ZoUyerein  the  progress  of  beetroot  sugar  manufacture  is 
shown  by  the  following  figures.  In  1863  there  were  but  253  sugar 
works ;  in  1873,  328 ;  and  the  quantity  of  roots  delivered  to  the 
manufacturers  has  risen  in  the  same  period  from  19,955,760  cwts. 
to  31,815,590  cwts.  About  12^  cwts.  of  roots  are  required  to  make 
1  cwi.  of  raw  sugar. 

GLUCOSE,  OB  STABCH  SUGAB. 

There  is  another  description  of  sugar  now  manufactured  largely, 
which  has  to  be  taken  into  consideration  by  the  sugar  planters,  as  it 
is  used  a  good  deal  in  brewing,  by  confectioners  and  others,  and  that 
is  glucose  or  sugar  made  from  potato  and  other  starch.  The  quantity 
of  starch  used  m  Germany  in  1873  for  this  purpose  aniounted  to 
885,000  cwts.,  of  which  561,000  was  liquid  starch,  and  the  rest  dry. 
There  were  fifty  works,  and  those  made  the  following  quantities  of 
sugar: 

Cwts. 

1.  Solid  glucose     202,610 

2.  Molaases  or  Bymp     295,658 

3.  Colourod  starch        28,995 

total    ..      .*.      ..      ..     527,263 
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The  price  for  the  solid  sagars  was  34  fr.  12  o^  for  molMSea 
22  fr.  62  c.,  for  the  coloured  sugars  26  fr.  26  c. 

In  the  United  States  a  large  quantity  of  gluoose  is  made  from 
maize.  Those  who  are  interested  in  the  chemical  manu&cture  of 
this  product  will  find  full  details  given  in  my  '  Journal  of  Applied 
Science/  vol.  i.  p.  181,  and  yoL  It.  p.  88. 

The  cultivation  of  potatoes,  for  the  purpose  of  obtaining  their 
starch,  covers  a  large  extent  of  territory  on  the  Continent.  The 
method  pursued  in  nearly  all  of  the  refineries  is  identical.  The  wet 
starch  is  first  put  in  a  large  mash-tub,  where,  under  constant  stirring 
for  an  hour,  it  is  entirely  dissolved  in  water  and  dilute  add.  From 
the  mash-tub  it  is  run  in  vats,  where  it  cau  be  boiled  by  steam ;  here 
it  remains  if  for  sugar  four  or  five  hours,  for  syrup  two  or  three 
hours.  It  is  then  put  into  the  neutralizing  tanks,  to  be  treated  with 
carbonate  of  lime,  and  left  until  the  sediment,  chiefly  composed  of 
gypsum,  has  settled — this  usually  requires  six  hours.  The  sweet 
liquid  thus  obtained  is  evaporated  in  vacuum  pans,  filtered,  and  left 
to  crystallize,  if  sugar  is  to  be  made,  or  is  else  manufactured  into 
syrup.  The  great  ucrease  in  the  vine-growing  districts  of  America 
has  occasioned  an  enlarged  demand  for  glucose,  and  the  manufacture 
of  this  article  appears  destined  to  assume  very  large  proportions  in 
the  United  States,  where  Indian  com  can  be  obtained  in  unlimited 
quantity  at  a  very  low  price. 

SORGHUM  SUGAR. 

Attempts  have  been  made  from  time  to  time  to  introduce  and 
extend  the  cultivation  for  sugar  of  a  species  of  millot  or  sweet 
cane,  the  Sorghum  aaccharatum,  Pors.,  Andropogon  saccharatus,  Roxb. 
This  grass,  allied  to  the  Sorghum  vulgare,  or  Dhurra  plant  of  North 
Africa  and  the  Guinea  com  of  the  West  Indies,  is  grown  in  the 
north  of  China  for  the  extraction  of  sugar.  In  New  South  Wales  it 
has  been  found  to  stand  frost  better  than  the  sugar-cane  proper,  and 
is  little  affected  by  floods.  It  comes  to  maturity  in  five  months,  and 
therefore  may  be  employed  as  an  interval  crop,  alternating  with  sugar- 
cane, and  keeping  the  sugar  mills  going.  In  1868  there  were  296  acres 
planted  with  sorghum  imphee  in  various  districts,  but  in  1872  this  was 
reduced  to  32  acres.  Present  experiments  lead  the  growers  to  ex2>ect 
from  If  to  2  tons  of  sugar  to  the  acre.  When  not  grown  for  sugar, 
the  plant  yields  abundance  of  valuable  food  for  cattle,  at  the  rate  of 
80  to  40  tons  of  cane  per  acre. 

In  France  M.  Yilmoren  states  that  it  is  capable  of  yielding  on  an 
average,  from  an  acre  of  land,  26,000  lbs.  of  juice,  containing  from 
10  to  18  per  cent,  of  sugar ;  and  that  this  is  more  than  the  average 
yield  of  the  sugar  beet.  It  is  alleged,  however,  that  the  plant  is 
adapted  to  only  a  few  parts  of  the  south  of  France. 

Mr.  Leonard  Wray  asserts  that  some  of  the  varieties  of  Sorghimi 
which  he  introduced  from  Natal  gave  80  cwts.  of  sugar  per  acre,  that 
it  has  yielded  from  a  poor  handmill  68  per  cent,  of  juice,  containing 
15  per  cent,  of  sugar.  Where  the  sugar-cane  has  yielded  80  it  has 
given  25,  but  then  there  is  often  a  second  and  a  third  crop  to  be 
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obtained  within  the  year.  This  plant  can  in  many  localities  be 
advantageously  utilized  for  preparing  treacle.  For  this  pur2)0se  the 
sap  is  expressed  at  the  time  of  flowering  and  simply  evaporated ;  the 
yield  is  about  100  gallons  from  the  acre. 

Since  1855  its  cultivation  has  steadily  increased  in  many  countries. 
It  is  grown  in  France  and  Algeria  for  iJcohol  chiefly,  in  Italy  for  its 
syrup  in  wine  making. 

In  the  North-western  States  of  America  where  it  flourishes,  there 
were  in  1864,  366,670  acres  under  sorghum,  and  sorghum  sugar  was 
selling  at  Chicago  at  iid.  per  lb.  In  1860  nearly  seven  miUions  of 
gallons  of  sorghum  treacle  were  produced  in  the  United  States.  This 
had  increased  in  1870  to  16,050,089  gallons,  and  24  hogsheads  of 
sorghum  sugar  were  made. 

£i  the  state  of  Kansas  there  were  23,026  acres  under  sorghum  in 
1875.     The  produce  was  2,542,512  gallons  of  syrup. 

Sorghum  is  cultivated  to  a  considerable  extent  in  the  Ohio  belt  of 
counties,  Western  Virginia.  It  is  used  entirely  for  the  manufacture 
of  molasses  for  home  consumption,  where  the  locality  has  been  more 
or  less  denuded  of  its  maple  trees.  Most  persons  prefer  the  syrup 
prepared  from  the  maple  to  the  molasses  from  sorghum,  as  the  latter 
has  too  commonly  from  imperfect  ripening  an  acid  taste.  This  cane 
succeeds  well,  and  in  good  soil,  when  well  matured,  yields  from  200 
to  800  gallons  per  acre.  The  total  production  for  the  state  of  West 
Virginia  was  given  in  1876  at  780,829  gallons.* 

^e  chief  merit  of  the  sorghum  is,  however,  as  a  forage  plant,  and 
its  value  for  feeding  stock  cannot  be  surpassed  by  any  other  crop, 
since  a  greater  amount  of  nutritious  fodder  can  be  obtained  by  it  in 
a  shorter  time,  within  a  given  space,  and  more  cheaply.  It  cannot 
be  propagated  by  cuttings  like  the  cane,  but  ratoons  when  the  stems 
are  cut  down. 

Those  interested  in  the  culture  of  this  plant  will  find  a  good 
practical  and  chemical  description  in  a  work  by  Mr.  F.  L.  Stewart, 
of  Philadelphia,  'Sorghum  and  its  Products,'  1867.  In  the* Indian 
Agriculturist'  of  Calcutta,  voL  i.  p.  222  (1876)  there  is  an  ac- 
count of  its  value  as  a  forage  plant ;  and  further  useful  details  will 
be  found  in  the  '  Bulletin  of  the  Society  of  Acclimatization,'  Paris, 
vols.  iii.  V.  vi.  and  vii. 

♦  *  Resoarces  of  West  Virginia,*  by  Professor  Maury,  1876. 
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SECTION  n. 
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THE  USEFUL  PALMS,  AND  THEIR  ECONOMIC 

PRODUCTS. 

Thb  nnmber  of  known  specios  of  palms  is  otot  one  thonsand. 
Although  chiefly  natives  of  tropical  logions,  we  may  learn  from 
Yon  Martina's  great  work  that  there  are  many  extra-tropical  members 
of  this  princely  order  which  were  known  to  him  in  I860,  when  that 
masterly  work  was  conclnded.  Seyeral  of  the  latter  furnish  useful 
products  to  commerce,  such  as  the  dwarf  palm  (Chanuerops  humiUs), 

There  is  scarcely  any  family  of  trees  that  are  more  generally 
useful  in  tropical  regions  than  the  palm  tribe.  Many  a  single 
member  of  this  fiuuily  has  numerous  special  and  important  economio 
uses,  rendering  it  invaluable  to  the  nativea  Some  palms  are  very 
widely  diffused  over  the  globe,  others  are  at  present  restricted  to 
certain  countries,  but  there  is  no  reason  to  doubt  that  by  a  little 
careful  management  several  of  the  most  useful  could  be  introduced 
and  acclimatized  in  other  quarters.  Numerous  races  depend  almost 
entirely  upon  the  palms  for  many  important  products;  wood  and 
leaves  for  habitations,  bark  and  leaves  for  fabrics  and  cordage,  buds 
and  fruit  for  food,  and  sap  for  sugar  and  spirit.  With  the  view  of 
diffusing  practical  information  concerning  their  growth  and  useful 
products,  I  give  such  information  concemmg  the  principal  palms  as 
I  have  been  able  to  collect. 

The  Coooanxtt  Palm  (Cocoa  nucifera)  is  one  of  the  most  useftd  trees 
of  tropical  regions ;  all  its  parts  are  utilized,  but  its  fruit  is  the  most 
important  product.  In  preparing  plantations,  the  nuts  for  sprouting 
should  bo  chosen  from  those  frilly  ripe,  having  full,  large  eyes,  and 
such  as  have  been  gathered  from  trees  past  the  middle  age — ^not, 
however,  from  aged  ones — and  from  clusters  containing  few  fruits. 
These,  if  carefully  planted,  are  said  to  ensure  the  timely  sprouting 
and  steady  growth  of  the  plant  as  well  as  future  luxuriance,  longevity, 
and  unintermitting  fruitfulness.  Such  nuts  as  are  gathered  from 
February  to  May  are  generally  the  richest  in  oleaginous  properties, 
and  hence  should  be  preferred.  Nuts  taken  fr^m  older  trees  have 
the  eyes  small,  and  the  sprout  will  in  consequence  be  thin,  weak, 
and  disproportionately  long;  and  the  future  tree,  if  able  to  bear 
fruit,  irregular  and  deficient  in  produce.  Those  nuts  which  may  be 
taken  from  trees  of  immature  age  will,  if  planted,  rot  away  at  the  eye; 
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and  the  plants,  if  any  be  snccessfnlly  reared,  on  transplanting  will 
grow  very  rapidly  and  acquire  bulk,  but  the  frnit  will  drop  before  the 
kernel  acquires  consistency,  the  root  stalks  break,  and  the  trees 
entirely  fail  before  mid  age. 

The  nuts  for  seed  should  not,  on  being  gathered,  be  allowed  to  fall 
to  the  earth,  but  be  lowered  in  a  basket  or  fastened  to  a  rope.  If 
let  fall,  the  polished  cover  to  the  fibres  will  be  injured  and  collect 
damp  about  the  nut,  or  the  shell  inside  may  be  cracked,  and  hhe 
water  disturbed.  These  are  fatal  injuries,  or  even  if  the  plants 
still  grow,  they  will  on  being  transplanted  not  make  fresh  shoots, 
but  produce  weak  trees  having  their  fronds  constantly  drying  up, 
nuts  rarely  matiured,  and  often  are  even  without  kernel  in  those 
which  appear  perfect.  If  the  nuts  are  allowed  to  dry  on  the  tree 
before  gathering,  the  plants  are  liable  to  be  lost,  not  having  water 
inside  to  cherish  the  growth  of  the  sprout  (before  the  actual  roots 
shoot  into  the  soil). 

The  seed  nuts,  after  being  gathered,  should  be  carefully  kept  for 
not  less  than  a  month  before  they  are  planted  (in  order  that  some  of 
the  moisture  be  absorbed,  and  the  hard  outer  skin  or  rind  be  rendered 
dry  and  waterproof).  If  the  seed  be  immediately  planted,  the  outer 
pod  with  the  containing  fibres  will  rot,  and  there  will  be  no  sprout. 
The  eye  will  rot,  or  be  a  long  time  sending  out  the  shoot,  which  will 
inevitably  produce  a  weak,  profitless  plant.  On  the  other  hand, 
should  a  longer  time  intervene  between  gathering  and  planting  seed 
than  prescribed,  the  capsale  of  the  fruit  will  fall  of^  and  consequently 
the  exposure  to  damp  and  rain  will  affect  the  eyes ;  there  will  then  be 
no  plajits,  or  very  indifferent  ones.  The  seeds  should  be  planted  on 
an  elevated  plot  or  bed  of  land,  where  water  will  not  stagnate.  The 
plants  will  be  strong  if  the  nuts  are  placed  on  the  hard  sandy  court- 
yard of  the  planter's  dwelling  house ;  or  if  placed  in  flower-pots  with 
good  soil  and  sand  in  them,  no  damage  will  be  done  by  white  ants, 
and  very  few  will  fail  to  germinate.  If,  however,  they  are  placed  on 
a  hard  soil  which  the  roots  cannot  penetrate,  and  exposed  to  the  sun, 
the  water  inside  will  dry  up,  damage  will  be  done  by  ants,  and  those 
few  that  throw  out  shoots  will  be  weak,  and  on  transplanting,  the 
roots  will  break  and  the  sprouts  be  severed  from  the  nuts.  If,  on  the 
other  hand,  they  are  deposited  on  uneven  ground  or  too  moist  soils, 
both  the  fibrous  covering  and  the  eyes  will  rot,  and  the  seeds  come  to 
grief. 

Nurseries  should  be  somewhat  exposed  to  the  influence  of  the  sun, 
though  not  too  much  heat ;  plants  thus  grown  will  even,  though  defi- 
cient in  stature,  be  strong,  and  when  transplanted  will  not  fail  nor 
suffer  from  heat.  Should  plants,  however,  have  but  little  sun,  no  great 
harm  is  done ;  but  if  they  be  grown  entirely  under  cover,  insects  will 
infest  them,  ihe  stems  will  be  long,  tapering,  and  weak,  the  fronds 
will  be  often  unable  to  sustain  their  own  weight,  and  when  trans- 
planted, each  successive  hot  season  will  affect  the  trees. 

The  planting  of  the  nuts  should  take  place  from  January  to  April, 
and  also  in  August,  provided  the  rains  are  not  heavy,  and  then  the 
planter  may  expect  fruitful  trees  to  be  produced  when  grown ;  but 
nurserieB  formed  during  the  heavy  monsoon  will  generally  fail,  or 
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prodnco  trees  which  will  yield  small  iiiiis.  Too  mmdh  moistnre  of 
every  kind  is  injnrions  to  plants. 

The  seed  beds,  where  the  plants  are  to  be  nursed,  should  be  well 
dug  to  about  two  feet  deep,  and  all  stones,  roots  of  trees,  &o.,  removed ; 
the  cocoanuts  should  then  be  laid  along  flat  on  their  side  in  the  soil, 
in  such  a  way  that  all  but  two  inches  of  them  be  buried,  the  interval 
between  the  nuts  being  aboat  a  foot  at  least.  Should  the  spaces  be 
too  groat,  the  plants  will  have  too  many  roots,  and  the  sun  will  not 
be  shaded  from  them  by  the  fronds,  which  will  be  shown  by  the  pale 
green  of  the  leaf.  But  should  the  nuts  be  placed  too  dose  to  each 
other,  the  young  shoots  will  be  then  meagre  and  quickly  spindle  up ; 
the  roots  too  will  twist  together  and  be  broken  when  the  plants  are 
taken  up  to  be  transplanted.  Though  manuring  is  of  little  use  before 
they  have  taken  root,  yet  in  order  to  prevent  white  ants,  &o.,  a 
mixture  of  salt  and  ashes,  or  ashes  alone,  should  be  put  into  the 
trenches  made  in  the  beds  for  receiving  the  cocoanut.  Sand  alone,  or 
salt  with  ashes,  sand,  and  paddy  husk,  form  another  mixture  to  be 
placed  between  the  earth  of  the  bed  and  the  nuts,  which  latter 
should  be  covered  with  the  compost.  Black  salt,  ashes  made  from 
the  cocoanut  husk,  and  fronds  with  sea  sand,  is  the  beet  mixture.  If 
this  precaution  be  not  used,  many  of  the  nuts  will  be  ii\jured  and 
the  plants  grow  pale  and  weak. 

Some,  however,  are  of  opinion  that  those  composts  should  not  be 
used  in  the  nursery,  as  they  tend  to  force  the  plant,  which,  when 
transplanted,  will  then  decline,  but  that  the  application  is  best  after 
transplanting ;  and  that  in  the  nursery  beds,  black  salt  dissolved  in 
water  is  sufficient  to  keep  off  white  ants ;  early  manuring,  in  their 
opinion,  lessening  its  after  effects. 

The  next  care  is  to  water  the  nursery,  which  should  be  done  only 
every  second  or  fourth  day  according  to  the  dryness  of  the  weather, 
simply  keeping  the  soil  moist ;  for  if  the  ground  is  too  damp,  rot  is 
engendered,  but  if  too  dry  the  cocoanut  water  inside  the  nuts  will 
evaporate  and  the  shoots  dry  up.  A  careful  observance  of  those 
instructions  will  cause  the  ^oots  to  sprout  generally  within  six 
months  from  the  time  they  are  placed  in  the  ground. 

Some  place  those  cocoanuts  intended  for  seed,  tied  together  in  pairs 
by  a  strip  of  the  covering  on  the  cadjan,  over  the  roof  tree  of  the 
dwelling  house,  or  on  branches  of  jack  trees,  freely  exposing  them  to 
sun,  dew,  and  rain.  But  when  the  shoots  are  a  few  inches  long,  they 
are  taken  down  and  placed  in  a  nursery  till  transplanted.  Such 
plants  are  seldom  lost,  and  make  no  great  delay  in  yielding  fruit. 
Once  the  tender  shoots  begin  to  appear,  no  great  care  is  necessary 
for  manuring,  but  the  greatest  attention  should  be  given  that  no 
cattle  or  insect,  <&c.,  injure  the  shoot  itself,  else  the  slightest  blow  or 
abrasion  will  cause  a  want  of  vigour ;  but  on  the  other  hand,  some 
suppose  that  unless  either  ashes  alone,  or  mixed  with  salt  and  sand,  or 
these  separately,  be  applied  to  the  plants  every  month,  a  want  of  colour 
will  be  visible  in  the  opening  loaves,  or  ants  and  other  destructive 
insects  will  be  fostered.  Plants  are  removed  for  transplanting  gene- 
rally in  the  second  or  third  month,  sometimes  even  in  the  ninth 
month,  but  rarely  so  late  as  the  fifth  month ;  but  in  ordinary  cases,  if 
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they  be  transplanted  six  months  after  the  shoot  makes  its  first  appear- 
ance, their  safe  growth  and  vigour  may  be  looked  for.  In  low-lying 
lands,  however,  it  is  preferable  to  have  plants  of  one  year's  growth, 
though  they  are  more  difficult  in  managing.  The  only  benefit  to  be 
expected  in  transplanting  older  plants  is  that  the  planter  looks  for  an 
earlier  return,  and  in  planting  those  on  the  banks  of  rivers  or  low 
lands  formed  from  the  wash  of  the  monsoons,  the  crops  will  not  be 
deficient.  Plants  lefb  too  long  in  the  nursery  and  then  removed  are 
apt  to  have  the  fibrous  supports  at  the  foot  of  the  fronds  decay,  so 
that  these  hang  down,  wither,  and  dry  up,  and  new  fronds  and  leaves 
do  not  make  their,  appearance  for  four  or  more  months,  and  these 
generally  die  prematurely.  Some  of  the  planters  give  it  as  their 
opinion  that  the  transplanting  may  be  effected  from  January  to  May, 
and  again  in  August,  October,  and  November  (i.  e.  omitting  the  wet 
months^.  Perhaps,  however,  the  general  rule  should  be,  that  in  low, 
damp  situations,  planting  may  be  effected  during  the  hot  season,  in 
Salt  marshes  and  on  hill-sides  during  the  monsoon.  It  is  said  that 
those  trees  planted  from  January  to  June  will  yield  fruit  for  eight 
months  in  the  year,  and  those  planted  in  October  for  six  months, 
while  those  planted  in  June  and  July  in  the  heavy  rains  will  scarcely 
be  fruitful  at  all.  Different  places  and  soils  require  different  seasons 
for  this  operation,  to  be  learned  only  from  experience  or  observation 
of  neighbouring  gardens.  Soils  suitable  for  a  cocoanut  plantation 
are  variously  described  as  below,  particularly  observing  that  stony 
grounds,  or  those  overlying  rocky  foundations,  are  to  be  avoided : 

1.  Soils  mixed  with  sand,  either  dark-coloured  or  river- washed. 

2.  Where  sand  is  mixed  with  clay,  ferruginous  earth,  or  black 
mould. 

8.  Clayey  soils  where  the  under  strata  consist  of  sand. 

4.  Sand  and  clay,  even  when  mixed  with  gravel  and  pebbles. 

5.  The  sea-shore  banks  of  backwaters,  rivers,  tanks,  and  paddy- 
fields. 

6.  Alluvium  of  rivers  and  backwaters,  provided  a  yard  and  a  half 
of  land  is  to  be  generally  seen  above  water  level. 

7.  Marshy  land  even  in  brackish  soils  (but  not  where  salt  is 
formed  in  crystals  by  evaporation). 

8.  All  level  lands  exposed  to  the  sea  breeze  where  the  soil  is  good, 
as  the  valleys  between  hills,  tanks,  and  ditches,  which  have  been 
filled  up. 

9.  Lastly,  even  the  floors  of  ruined  houses  well  worked  up,  and 
any  places  much  frequented  by  cattle  and  human  beings,  on  accoTint 
of  the  ashes  and  salts  of  ammonia  from  the  urine,  <&c.,  deposited  day 
by  day  in  the  soil. 

Sunlight  is  most  beneficial  to  the  cocoanut  tree ;  it  increases  the 
number  of  successive  fronds  and  the  crops  of  fruit,  while  if  much 
shade  is  caused  by  trees  of  other  kinds,  there  is  a  tendency  in  the 
lower  part  of  the  cocoanut  stem  to  thicken,  while  the  upper  part 
grows  thin  and  attenuated,  with  fronds  at  considerable  intervals  and 
little  fruit. 

Exposure  to  regular  breezes  is  also  beneficial,  for  the  constant 
movements  of  the  tree  tops  have  a  tendency  to  strengthen  and  enliven 
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iho  wbolo  tree.  The  diffarenoe  ib  easily  seen  hj  oompariflcm  with 
those  in  sheltered  positions.  The  holes  or  pits  into  whidh  the  plants 
are  to  be  transplanted,  should  be  seyerally  12  yards  distant  on  back- 
waters, bat  where  a  deep  allnyial  soil  is  fonnd,  8  or  10  yards  aie 
enough.  These  distances  are  necessary,  otherwise  the  trees  not  haTinff 
room  to  expand  their  tops^  repel  eaoh  other  and  grow  in  diagonu 
positions,  and  are  easily  blown  down  or  oyerset.  Too  dose  a  neigh- 
bourhood also  tends  to  draw  up  the  trees  into  long  feeble  stems, 
shoots,  fronds,  and  small  fniit.  In  a  level,  loose  soil,  the  hole  should 
be  a  cube,  of  a  yard  and  a  hal^  on  hill-sides  2  to  2}  yards,  but  in  low 
grounds  half  or  three-quarters  of  a  yard  deep  with  one  yard  square  is 
sufficient.  If  the  pits  are  not  wide  and  sufficiently  deep,  the  roots 
soon  appear  above  the  surface  of  the  surrounding  ground,  and  the 
hold  upon  the  earth  is  weak,  nor  is  sufkient  nouriie£ment  obtained, 
and  the  monsoon  storms  quickly  oyertum  the  tree  where  the  soil  is 
marshy,  though  the  hole  need  only  be  large  enough  to  contain  the 
seed  and  roots,  and  in  a  cold  clayed  ground,  the  holes  are  filled  with 
sand  and  the  plant  deposited  in  it.  Again,  in  low  marshes,  banks  or 
terraces  should  be  thrown  up  and  consolidated  previous  to  planting. 
If  in  any  of  these  cases  plants  of  two  or  three  years  old  are  used, 
the  pits  must  be  at  least  24  yards  every  way.  The  pits  should  be 
dug  from  two  to  six  months  before  planting,  and  then  prepared  first 
by  having  heaps  of  fuel  and  weeds  burned  in  them,  and  subsequently 
by  manuring.  The  fresh  earth  is  supposed  to  be  full  of  ants  and 
worms,  and  itself  injurious  to  the  new  plant,  and  to  hinder  growth ; 
on  the  contrary,  there  are  some  planters  who  deny  this  statement  and 
think  the  burning  and  manure  not  to  be  necessary.  In  low  situated 
plantations  new  holes  may  be  preferred  and  quick  planting.  No  time 
should  be  lost  in  the  removal  from  the  nursery  to  the  pits,  indeed 
the  day  should  not  pass, — in  which  case  within  the  month  new  roots 
and  fronds  may  be  looked  for ;  but  where  this  proves  impracticable,  if 
the  plants  are  kept  cool  and  in  shade,  four  to  six  or  eight  days  have 
been  known  to  intervene,  but  followed  by  very  great  loss  in  the  number 
of  successful  trees.  Inside  the  pits  smaller  ones  should  be  made  and 
filled  with  salt  and  ashes  mixed  with  mould,  into  which  the  young 
plants  are  to  be  planted,  with  the  nuts  just  covered  with  this  compost. 
Some  shade  must  be  affi>rded,  and  care  taken  that  the  plants  be  not 
shaken  or  removed  from  their  first  position,  and  occasionally  water 
should  be  sprinkled  over  them.  The  compost  must  be  used  when 
there  is  but  a  small  proportion  of  sand  in  the  soil.  Ashes  will  suffice 
on  the  sea-shore,  and  sand  in  marshy  and  loamy  soils.  The  roots  of  a 
plant  under  a  year  which  are  broken  (but  according  to  many  planters  all 
found  on  the  nuts  in  the  nursery)  should  have  their  ends  cut,  as  new 
ones  are  supposed  to  be  hastened  by  the  process.  Turmeric  and 
arrowroot  are  often  planted  in  the  same  pits  with  the  cocoanut,  as 
they  are  supposed  in  some  way  to  repel  white  ants,  rats,  &c  After 
the  plants  are  in,  little  pandals  or  sheds  with  twigs  and  branches 
shoidd  be  made  to  protect  them  for  the  next  six  months,  from  too 
great  heat  of  noon-day  sun  ;  this  prevents  withering  of  the  leaves  or 
any  check  to  the  growth  of  the  roots. 

On  dry  soils  the  plants  ought  to  be  watered  twice  a  day  for  the  first 
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month,  once  a  day  will  suffice  for  the  next  five,  or  until  the  monsoon 
showers  come  on,  and  once  every  two  or  three  days  during  the  dry 
seasons  of  three  following  years,  according  to  circumstances.  On 
hill-sides  it  is  usual  to  water  during  the  hot  weather,  even  till  the 
first  buds  appear ;  and  on  sandy  plains  on  the  sea-coast,  when  the 
trees  are  in  full  bearing,  eight  or  ten  feet  of  bamboo  (with  the  divi- 
sions at  the  joints  broken  to  form  the  pipe)  is  often  driven  down 
by  the  side  of  the  cocoanut  tree,  and  cool  water  from  weed-covered 
tanks  is  poured  down  to  refresh  the  roots  and  lower  soil.  The  soil 
round  the  young  plant  is  often  kept  damp  by  a  bed  of  leaves,  par- 
ticularly such  as  will  not  be  eaten  by  white  ants.  If  the  soil  is 
naturally  poor  or  of  a  hungry  nature,  salt,  ashes,  paddy  husks,  goats' 
dung,  and  dry  manures  may  be  applied  for  the  first  year,  but  in  after 
seasons,  fresh  ashes,  decayed  fish,  carrion,  or  other  refuse,  is  preferable, 
also  oil-cake. 

If  the  soil  at  the  foot  become  too  rich,  the  larva  of  a  beetle,,  a  large 
grub  with  a  reddish-brown  head,  soon  finds  its  way  to  the  roots  and 
into  the  stem,  hence  though  the  foot  of  the  tree  may  enlarge,  the 
stem  does  not  develop  itself,  the  new  leaf-spike  at  the  crown  becomes 
yellow,  fades,  and  is  not  replaced,  nor  does  it  open  out  into  the  usual 
frond,  and  in  two  or  three  months,  sometimes  a  little  longer,  the 
whole  tree  top  is  afiected  and  drops  down  piecemeal  to  the  ground. 
It  would  appear  that  fear  of  this  evil  is  the  reason  why  ashes  alone 
are  recommended  by  so  many  cultivators. 

As  soon  as  the  new  fronds  have  divided  into  the  long  side  leaflets 
or  lost  their  connocted  form,  which  is  at  the  end  of  the  first  year,  the 
soil  should  be  dug  up  and  ashes  applied  about  once  a  month.  When 
the  tree  is  two  years  old,  and  henceforward  at  the  commencement  of 
every  monsoon  in  May  and  June,  the  whole  of  the  soil,  a  yard  or  two 
round  the  stem,  must  be  opened  out  and  ashes  wiih.  dry  manure 
applied  and  left  open  to  the  air ;  and  in  October,  when  the  rains  have 
ceased,  this  freshened  earth  should  be  replaced  and  levelled.  As  the 
tree  gets  older  and  the  depression  at  the  foot  is  gradually  filled  up, 
it  may  not  in  after  years  be  necessary  to  dig  so  deep  as  for  the  earlier 
growths.  If  the  opening  out  of  the  roots  and  manuring  be  thus 
annually  attended  to,  the  tendency  to  form  a  sort  of  bulb  on  the  sur- 
fykce  and  throw  roots  above  the  soil  will  be  checked ;  the  old  worn-out 
rootlets  are  cut  away,  strong  roots  from  other  trees  and  all  weeds  are 
removed,  and  the  process  acts  both  as  "  a  wintering  and  pruning,"  as 
recommended  by  scientific  gardeners  in  Europe  to  productions  of  their 
own  gardens.  Cattle  are  most  destructive  the  first  two  years,  in 
eating  off  the  ends  of  the  fronds  and  stripping  the  leaflets ;  if  the 
plants  suffer  often  in  this  way,  the  growth  is  entirely  stopped ;  some- 
times the  new  leaf-spike  is  pulled  out,  and  the  tree  dies.  Should 
the  heart  of  the  stem  and  top  not  be  injured,  the  tree  will  still  remain 
an  unsightly  object,  and  often  entirely  profitless  and  barren. 

From  the  time  that  the  leaflets  become  fully  developed  and  distinct 
from  each  other,  till  the  period  that  the  spathes  (or  covers  to  the 
flower)  make  their  appearance,  the  fronds  should  bo  shaken  and 
weighed  or  pressed  downwards  each  month,  so  as  to  keep  them  from 
each  other  and  make  them  spread,  and  careful  examination  shonld  be 
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made  lest  rats,  beetles,  or  worms  haye  made  nests  upon  the  head,  or 
bored  into  the  cabbage  heart  of  the  palm,  and  tms  often.  Some 
planters  sprinkle  ashes  and  salt  about  the  spike  shoots  to  keep  insects 
away.  The  dried  fronds,  old  spathes,  frait  and  blossom  stidks,  and 
ragged  fibres  shonld  be  removed  at  stated  periods  of  perhaps  a  month, 
or  as  often  as  the  nuts  may  hereafter  be  gathered.  The  application 
of  salt  and  ashes  to  the  tree  tops  is  usual  at  least  in  March  and 
October  to  keep  off  the  swarms  of  insects,  pisurtioularly  red  ants,  which 
live  upon  the  juices  of  the  tree  and  render  them  fruitless. 

The  cocoanut  tree  is  at  all  periods  of  its  life  endangered  by  the 
attacks  of  enemies.  While  one  beetle  hores  into  the  tender  shooting 
leaf,  and  lays  its  eggs  there,  to  be  hatched  into  grubs  which  will  eat 
their  way  in  all  directions,  another  will  bore  round  holes  into  the 
stem  itself  and  live  there ;  rats  climb  up  and  make  their  nests  in  the 
hollows  of  the  branching  fronds,  and  eat  the  cabbage  itself  or  feast 
upon  the  young  kernels.  The  common  flying  fox,  or  rousette, 
(Pteroptui)  gnaws  roimd  holes  through  husk  and  eliell  of  the  mature 
cocoanut,  and  will  attack  the  young  cocoanut,  biting  away  large  pieces 
from  the  tender  part  under  the  capsule,  and,  burying  its  head  in  ihe 
nut,  will  revel  in  the  sweets  within.  The  flying  squir^  (Pteroniy^) 
will  also  make  his  abode  in  some  cocoanut  topes  near  woods  or  forest 
trees,  and  at  nightfall  attack  the  nuts,  and  two  or  three  dozen  may  be 
picked  up  every  morning  with  the  marks  of  his  teeth  upon  them,  or 
partly  destroyed.  The  common  striped  palm  squirrel  is  also  some- 
times found  destroying  the  nuts  and  blossom — while  red  ants  and 
parrots  attack  the  blossoms  only.  The  most  effective  method  of 
obviating  these  evils  is  to  shoot  the  flying  foxes  and  squirrels  by 
moonlight,  to  use  arsenic  with  grated  cocoanut  pulp,  or  pounded  glass, 
oil,  and  black  sugar  mixed  in  cocoanut  shells,  left  in  the  tree  tops.  In 
one  plantation  of  about  15,000  trees,  six  to  seven  hundred  rats  were 
taken  month  after  month  in  trap  falls.  The  red  ant's  nest  should  be 
sought  out  and  destroyed.  A  large  wasp  will  attack  the  very  small 
nut,  taking  it  for  the  material  of  its  nest.  Besides  using  ashes 
sprinkled  often  with  salt  between  the  fronds,  some  natives  place 
onions,  garlic,  or  even  asafoetida  and  fenugreek  there,  thinking  the 
scent  will  keep  off  beetles  and  grubs.  Wijen  the  spathe  is  cut  for 
drawing  toddy,  the  frequent  visits  of  the  men  will  tend  to  keep  other 
intruders  away,  but  the  smell  of  the  toddy  is  said  to  invite  rats  and 
wild  cats.  If  any  of  the  extracted  juice  falls  from  the  receiving 
vessel  on  to  the  young  spike  or  leaf,  it  is  said  to  cause  it  to  decay  by 
attracting  insects  to  bore  into  the  fronda  Grass  should  be  kept 
down  by  feeding  off  with  goats  and  cattle.  In  marshy  lands  cattle 
are  apt  to  make  deep  tracks  and  break  down  the  margins  of  the 
terraces,  hence  goats  or  calves  only  are  allowed ;  and  the  undergrowth 
is  to  be  annually  cut  for  the  repairs  of  paddy  fields,  and  this  is 
another  source  of  profit. 

Planting  jack,  mango,  tamarind,  punna,  coffee,  and  other  trees,  as  is 
often  done,  close  to  the  cocoanut  palm,  is  thought  to  be  detrimental, 
as  is  also  allowing  the  pepper  and  betel  vines  to  climb  the  tree,  or  even 
the  sowing  of  maize,  gram,  or  any  of  the  dry  pulses  under  the  shade. 

But  areca-nut  trees  may  be  planted  and  all  other  palms,  and  the 
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gFonnd  may  be  dag,  and  varions  kinds  of  yams  and  tuborons  roots  cul- 
tivated with  advantage. 

K  the  inetmctions  given  are  followed,  distinct  leaflets  will  begin  to 
show  themselves  at  the  end  of  the  first  year,  and  be  completed  at  the 
end  of  the  second,  on  each  frond,  which  will  be  3  inches  thick  in  the 
stem  or  leaf  stalk  next  the  parent  trunk. 

In  the  third  year  the  bottom  of  the  frond  will  assume  somewhat  the 
form  of  a  horse-shoo  where  it  clasps  the  main  tree  ;  and  in  the  fourth 
year  the  trunk  of  the  tree  will  appear  slightly  above  ground,  and  is 
then  called  ''  a  cocoanut  tree  with  the  elephant's  foot,"  and  will  havo 
not  less  than  twelve  fronds.  About  the  fifth  year  the  trunk  is  fully 
manifested,  and  there  should  be  about  twenty  to  twenty-four  fronds ; 
when  a  luxuriant  well-grown  tree  begins  to  bear  fruit,  there  will 
bo  no  less  than  thirty-six  of  these  branches  or  fronds.  If  a  tree 
receives  much  attention,  and  is  close  to  a  hut  or  stall  for  cattle,  these 
processes  may  be  hastened,  but  on  a  rocky  hill-side  they  will  be  much 
delayed,  two  or  more  years  being  required  in  addition  to  each  stage. 

Spathes  (chotta)  or  shoots,  from  which  eventually  the  flowers  are 
to  appear,  will  begin  to  make  their  appearance  in  the  sixth  year,  but 
some  kinds  of  cocoa  palm,  as  the  Nicobar,  even  before  this ;  but  on 
other  soils  seven  to  fifteen  years  may  pass  without  the  slighest  appear- 
ance of  the  spathes.  The  height  of  the  stems  at  this  important 
period,  in  some  kinds  of  tree  usually,  and  in  all  when  influenced  by 
the  soil,  will  be  only  a  foot  or  two  above  the  ground ;  while  in  other 
places  the  stem  may  be  16  feet  high.  For  the  first  few  months  these 
flower  shoots  are  deceptive  and  only  dry  up,  but  within  the  year  begin 
to  retain  their  blossoms  and  bear  a  few  fruit,  yielding  abundantly  in 
three  or  four  years  after  their  first  appearance. 

In  six  months  from  blossoming  the  nuts  will  have  the  kernel  begin 
to  solidify,  and  in  a  year  the  fruit  is  fully  ripe — even  sooner  if  the 
season  is  very  hot  and  dry. 

The  produce  of  the  tree  in  full  health  and  properly  tended  is 
much  dependent  on  soil  and  climate.  The  average  may  be  put  down 
at  120  nuts  in  the  twelve  months,  while  in  a  low  and  sandy  soil  it  will 
amount  to  200 ,  and  when  planted  in  gravel  and  laterite  foundations 
not  60 ;  the  most  productive  months  are  from  January  to  June,  that 
is  for  ripe  nuts,  the  heat  bringing  them  quickly  to  maturity. 

It  is  calculated  that  where  the  roots  of  the  trees  can  reach  water, 
and  the  soil  is  alluvial,  the  trees  will  bear  from  eight  to  ten  bunches 
or  crops  of  fruit ;  in  other  and  higher  lands  not  more  than  six. 

One  hundred  cocoanuts  perfectly  grown  and  carefully  dried  will,  it 
is  generally  calculated,  yield  when  pressed  ten  to  thirteen  edangalies 
(each  containing  92  cubic  inches)  of  oil  (40  nuts  to  an  imperial 
gallon).  Inferior  cocoanuts  will  vary  from  threo  to  nine  edangalies ; 
fruit  taken  from  trees  on  salt  marshes  have  the  least  oil. 

When  the  trees  begin  to  show  the  fruit-shoot,  or  spathe,  it  is  often 
thought  advisable  to  extract  the  juices  for  toddy,  and  not  allow  the 
blossoms  to  be  grown ;  but  this  only  in  the  monsoon,  and  for  that 
season  only.  This  is  supposed  to  render  the  future  fruit  bunches 
more  numerous  and  give  the  sap  a  tendency  to  flow.  In  some  places 
trees  are  never  allowed  to  bear  fruit,  but  toddy  is  always  extracted. 

Q  2 


228  THB  GOOOARUT  PALM. 

Drawing  toddy  for  a  few  months  is  thought  to  check  the  habit  in 
some  trcos  of  dropping  immature  fruit,  and  again  of  preyonting 
injariouR  animals  and  insects  from  infesting  plantations,  the  frequent 
yisits  of  tho  men  to  the  trees  being  a  check  to  their  forming  nests  and 
otherwiso  remaining  hid  in  the  tree  tops. 

Overdrawing  of  toddy  will  cause  the  luxuriant  trees  to  dwindle 
away  and  acquire  very  sickly  habits,  and  may  make  them  barren ; 
bonce,  if  a  tree  is  allowed  to  be  drawn  for  toddy  for  six  months,  this 
should  not  be  repeated  till  another  five  years  at  least  have  elapsed, 
othorwiso  they  become  exhausted  and  short-lived.  Ants,  bees,  and 
other  creatures  are  attracted  by  the  sweet  toddy :  not  only  should  the 
vessel  be  protected  from  them,  but  the  liquid,  as  before  noticed,  should 
not  be  spilled  over  the  young  leaves. 

While  certain  of  the  fruitHEihoots  are  cut  for  toddy  the  others  will 
still  produce  cocoanuts,  as  well  as  those  previously  developed ;  but  if 
three  or  four  be  used  for  this  purpose,  the  others  will  dry  away  or  be 
of  very  little  use.  Even  when  a  spathe  is  partly  used  for  toddy  and 
left,  provided  the  part  containing  the  buds  remains  undestroyed,  a  few 
fruit  may  bo  produced  on  that  stolk. 

Five  parras,  of  ten  edangalies  each,  of  good  arrack  may  be  made 
from  a  single  tree  devoted  to  this  purpose  during  a  single  year ;  but 
some  very  good  trees  will  give,  though  rarely,  eight  to  ten  parras. 

Grathering  some  of  tho  tender  cocoanuts  from  tho  earlier  bunches 
will  develop  tho  succeeding  bunches  greatly,  and  strengthen  the 
whole  tree  v^ry  materially.  It  is  not,  however,  recommended  to  cut 
the  fruit  stems  or  stalks  out  before  they  are  matured  and  dry,  as  it 
causes  the  tree  te  bleed  and  lose  its  most  valuable  juices ;  hence,  in 
order  to  prevent  the  possibility  of  injury  to  tho  tree,  owners  should 
permit  none  but  mature  fruit  to  be  taken. 

The  number  of  fronds  which  dry  and  fall  off  from  a  tree  is  eight  or 
ten  in  the  course  of  tho  year,  principally  in  the  hot  season.  It  is  usual 
to  cut  these  off,  but  if  done  too  early  those  next  the  one  cut  are 
affected  and  fade  ;  hence  only  those  turning  brown  should  be  removed, 
and  leaving  a  small  portion  of  the  foot  stalk  on  tho  tree.  It  must  bo 
remembered  that  the  drooping  leaves  are  intended  to  protect  the  tree 
stem  from  the  burning  sun. 

Thirty  species  of  the  cocoanut  are  described  and  named  in  the 
East  as  in  the  subjoined  list ;  but  cultivation  and  incidental  natural 
causes  have  much  to  do  with  this  diversity,  and  in  a  few  cases  these 
are  but  imaginary  distinctions : 

Names.  Description. 

1.  The  green  cocoanut . .     The  fruit  and  fronds  are  of  a  bright  green. 

2.  The  black  or  dark    . .     These  are  of  a  dark  green. 

3.  The  native        . .      . .     The  fruit  has  a  yellow  tinge. 

I  This  name  is  given  to  what  is  supposed  to  l)e 
the  best  kinds,  one  variety  yellow  and  the 
other  a  light  brown  or  light  colour,  and 
of  beautiful  form. 

6.  The  reddish  cocoanut    The  nut  has  a  strong  red  tinge. 

7.  The  red  ditto    ..      ..     Is  brighter  than  the  last. 

8.  The  crimson     ..      ..     Even  the  pulp  and  fresh  fibres  of  the  husk 

round  the  nut  are  pink,  and  the  fronds 
are  reddish. 
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Names.  Description. 

9.  The  Bunbright . .      . .     The  nut  has  a  beautiful  fading  blush,  the 

fruit  being  small  in  size,  but  numeroas. 

10.  The  white Tlio  nut  and  fronds  have  a  grey  bloom. 

11.  The  milky         ..      ..     The  pulp  is  creamy  and  thick. 

12.  Oblong  oval       ..      ..     The  fruit  is  long,  and  the  ridges  well  de- 

veloped. 

13.  The  Tanjore  The  nut  is  long  and  pointed,  with  a  large 

base. 

14.  Tlie  Oora The  nut  is  pointed  at  each  end,  and  oblong. 

15.  The  globular     ..      ..     The  bunches   contain    many  large    round 

fruit. 

16.  Small  round      ..      ..     Fruit  more  numerous,  but  also  very  round. 

17.  Minute  cocoanut      . .     A  diminutive  fruit,  but  made  up  by  number. 

18.  The  weighty  cocoanut    Fruit  few,  but  largo  and  heavy,  with  thick 

kernel. 

19.  The  heavy  ditto       . .     The  eyes  of  the  fruit  are  small,  but  the  copra 

or  dried  kernel  is  very  full  of  oil. 

20.  Male  cocoanut . .      . .     There  is  a  peculiarity  in  the  fronds,  and  the 

leaflets  do  not  separate  from  each  other. 

21.  Foreign  cocoanut     .A  Evidently  from  the  Maldives;  both  the  nut 

22.  The  island  cocoanut . .  j       and  fruit-stems  reddish. 

23.  The  Portuguese       . .     The  same  as  above. 

24.  Shanar  or  Ceylon     . .     Nut  large  and  re<l,  fronds  slightly  bluish. 

25.  The  Dutch        . .      . .     Fruit,  &c.,  a  re«l  pale  colour. 

2G.  Tlie  Goa Two  fruits  only  on  each  bunch,  and  these 

dark  green. 

27.  Jaffna  cocoanut        . .     Here  again  the  fruit  is  largo,  but  few  in 

number. 

28.  Palamootta        . .  The  fronds  of  tliis  tree  are  pale  yellow. 

29.  The  ship  cocoanut   . .     Stem  or  trunk  of  the  tree  and  leaves  small. 

and  all    tinted  with  black   spots  as  if 
blighted. 

30.  The  Maldive     ..      ..     The  covering  of  the  fruit  is  of  a  whitish  or 

washed-out  blue. 

The  red  and  the  black  kinds  are  generally  supposed  to  be  the  most 
fruitful,  although  with  careful  cultivation  of  any  of  the  above  described 
none  need  be  disappointed  in  the  returns,  and  this  will  be  in  propor- 
tion to  the  labour  bestowed. 

Trees  growing  in  the  most  fertile  soils  will  live  for  a  century, 
others  less  favoured  from  sixty  to  eighty  years  only ;  the  former  will 
yield  their  fruit  commencing  at  the  tenth  year,  and  with  rare  interyals 
continue  until  their  sixtieth  year,  and  thou  gradually  decrease  in 
fruitfulness  till  they  decay.* 

Although  its  real  locality  is  bordered  by  the  tropics,  and  the  tree 
is  an  inhabitant  of  the  coast  regions,  it  grows  in  India  up  to  Luck- 
now,  26°  50'  N.,  and  is  cultivated  far  in  the  interior  of  the  peninsula, 
yet  in  the  first  case  it  does  not  fruit,  and  in  the  second  it  becomes 
stunted  and  languishes.  Its  tall  trunk  often  attains  a  height  of 
90  feet,  with  a  diameter  of  3  feet  at  the  base,  and  1  foot  at  the 
summit.  In  favourable  localities  each  peduncle  will  bear  from  fivb 
to  fifteen  nuts,  and  a  tree  in  full  vigour  may  have  eight,  ten,  or  a 
dozen  of  these  peduncles  flourishing  in  the  course  of  five  or  six 
weeks,  so  that  a  tree  can  yield  80  to  100  nuts  in  the  year.  These 
ripen  successively,  and  there  may  thus  be  seen  at  the  same  time 
flowers  and  fruits. 

♦  *  Agricultural  Gazette  of  India,'  vol.  iii« 
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From  tlio  frait  is  obtained  many  articles  of  luzury  and  trade,  thos, 
first,  the  husk.  After  the  thick  green  external  pellicle  is  stripped  off 
tho  shell,  it  is  placed  to  dry  in  the  son ;  this  being  fibrous  is  beat 
into  a  sort  of  hemp,  and  is  known  in  this  state  by  the  name  of  Cmt. 
It  is  spim  into  cables,  ropes,  and  yam  of  every  dimension  and  siae, 
from  a  single  pack-thread  to  a  cable  for  a  first«rate  man-of-war ;  and 
it  is  preferable  for  ship's  nse,  as  it  is  elastic  and  becomes  as  hard 
as  iron  when  tarred  and  soaked  in  salt  water,  bnt  it  is  more  unwieldy 
for  stowage  than  hemp  rope.  Large  quantities  of  it  are  annually 
sent  from  Ceylon,  Bombay,  and  parts  of  the  Malabar  and  Coromandel 
coast. 

The  albumen,  or  kernel,  produces  oil  by  boiling  it  in  water,  after  it 
has  been  pounded  or  rasped.  Grated,  a  sweet  milk,  used  as  a  sub- 
stitute for  cow's  or  goafs  milk,  is  produced,  by  various  preparations. 
Jelly,  copra,  butter,  candles,  and  sugar  are  produced,  and,  by  fermen- 
tation, vinegar.  The  oil  it  yields  is  used  at  table,  and  is  equal  in 
quality  to  oil  of  almonds  when  firesh,  but  it  soon  becomes  rancid,  and 
in  this  state  is  only  used  locally  bv  painters,  or  to  bum  in  lamps. 
The  natives  of  India  use  it  in  quantities  for  anointing  their  persons ; 
it  gives  a  fine  gloss  to  the  skin.  A  soap  is  also  manumctured  from  it, 
which,  with  the  exception  of  one  prepared  from  the  coratoe  (Agave 
Americana)^  and  discovered  by  Dr.  Bobinson  about  eighty  years  ago, 
is  the  only  one  known  soluble  in  salt  water. 

The  kernel  is  used  as  a  fattening  substance  in  the  dairy,  aviary,  &c, ; 
and  there  is  not  any  description  of  animal,  graminivorous,  carnivorous, 
or  herbivorous,  that  docs  not  feed  on  it  with  avidity.  It  is  wholesome 
food  for  man,  beast,  and  bird. 

Medicinal  Properties,— The  oil  is  given  in  plethora  and  as  a  vermi- 
fuge iu  Jamaica.  It  is  given  while  fiusting,  warmed  and  with  a  little 
sugar,  in  flux.  An  emulsion  of  the  oil  and  kernel  is  prescribed  in 
coughs  and  pulmonary  diseases  generally.  Found  the  kernel  with 
water,  place  it  to  settle,  and  skim  off  the  cream.  It  is  preferable  to 
the  expressed  oil.*  The  outside,  scraping  of  the  husk,  and  branches 
applied  to  ulcers  will  cleanse  and  heal  them  rapidly  if  soaked  in  proof 
rum ;  the  efficacy  of  tliis  application  was  proved  by  the  cure  of  two 
bad  ulcers  occasioned  by  the  bite  of  a  negro's  teeth.  The  yoimg  roots 
boiled  with  ginger  and  salt  are  efficacious  in  fevers,  same  as  tho 
bamboo.f  In  the  Maldives,  where  it  is  indigenous,  the  cocoanut  oil 
is  esteemed  a  powerful  antidote  against  tho  bite  of  poisonous  reptiles  ; 
indeed  in  such  cases  most  oils  are. 

Its  chemical  pro2)erties  are  as  follows :  The  milk  of  the  cocoanut 
effervesces  with  an  acid  extract  of  that  plant,  and  the  acid  then  pre- 
cipitates in  a  greyish  hue,  which  becomes  of  a  rich  violet  colour  by 
tho  addition  of  a  fixed  alkali.  It  is  with  this  that  most  cottons  aro 
dyed.  This  emulsion  mixed  with  quicklime  causes  the  alkali  to 
become  rose-coloured.  Dyers  use  this  milk  with  great  advantage 
in  dyeing  black  linens,  silks,  and  cotton  stuffs. 

The  nut  when  it  is  gathered  young  contains  an  opaline  water, 
which  is  quite  clear  if  filtered,  and  is  utilized  for  drinking.  In 
countries  where  |)otable  water  is  not  obtained,  only  tho  milk  or  water 

*  l)ancer.  t  Hort.  Jamaic. 
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of  the  cocoanut  is  dnmk ;  it  is  an  agreeable,  nutritivo,  and  healthy 
beverage.  The  gelatinous  albumen  when  young  is  easily  detaehed 
from  the  shell  with  a  spoon,  and  may  be  eaten  with  satisfaction.  It  is 
a  delicate  food,  which  is  too  little  appreciated  by  Europeans,  as  it 
contains  all  the  constituents  of  wholesome  nourishment.  As  it  ripens 
the  albumen  hardens  and  becomes  almost  homy,  and  the  oil  increases, 
although  in  this  state  it  is  still  edible,  but  indigestible,  and  only 
eaten  associated  with  other  food.  The  following  shows  the  com- 
position of  a  young  cocoanut  and  a  ripe  cocoanut : 

yoang  Nat.  Ripe  Nut. 

Hu8k  and  shell         1*760  ..  ..  816 

Kernel ..     0090  ..  ..  434 

Water        0*800  ..  ..  250 

Total 2150       ..      ..       1«500 


The  percentage  of  the  albuminous  and  alimentary  portions  of  the 
young  and  mature  fruit  is  as  follows,  according  to  the  analysis  of 
Mr.  J.  Lepine,  of  Pondicherry : 


Watkb. 

Yoang  Nut. 

Sugar 1*40 

Gum 0*47 

Phoaphate  of  lime 0*05 


Chloride  of  eodium 

Acetic  acid        

Pectic  acid        

Acetate  uf  lime  and  i)ota8h 

Albumen 

Water         


009 
006 

0*'31 

97*62 


Ripe  Nat. 
1*64 
0*26 
0*06 
010 

o-os 

0-33 

016 

97*47 


Sugar..      -.      .. 

Gum 

Albumen 

OU      

Cellulose 

Potash  and  other  salts 

Pectine       

Water         


Albumen. 


100 
0*33 
1*46 
2-31 
4-40 
012 
0-04 
90-34 


0*48 
0-71 
0*30 
3000 
14*41 
110 

53*  00 


Cocoanut  Oil, — Copra  or  copperah,  the  dry  albuminous  pulp,  con- 
tains 54*  3  per  cent,  of  oil;  dried  at  100*^  it  yields  G6  per  cent.  This 
oil,  which  is  the  most  important  product,  is  prepared  in  yarious  ways. 
If  it  is  intended  for  perfumery  use,  and  is  required  colourless,  the  fol- 
lowing process  is  employed.  The  kernel  is  plunged  in  water  and 
boiled  for  a  few  minutes,  then  taken  out  and  grated  and  placed  in  the 
oil  press ;  the  emulsion  thus  obtained  is  boiled  until  the  oil  rises  to  the 
surface.  This  process,  however,  is  not  cheap  enough  for  the  ordinary 
practice  of  commerce,  and  common  rude  oil  mills  are  used.  These 
cost  about  lOZ.,  and  will  last  for  five  years.  They  are  worked  by  a 
man,  a  boy,  and  two  oxen;  working  eight  hours  a  day  they  will 
operato  on  130  lbs.  of  copra,  from  which  fiiey  will  obtain  41  litres. 
The  charactoristios  for  determining  the  purity  of  the  ooooanut  oil 
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are  its  points  of  congelation  and  density.  It  solidifies  at  18°.   Taking 
the  moan  of  the  throe  following  ayerages,  the  weight  may  be  easily 

ascortaiued : 


Degree*. 


Ikiatttj, 


25 
SO 
85 


0*9188 
0*9150 
0*9116 


Weight  of  Hecto- 
Utn. 


Ulot. 
91*880 
91*500 
91*166 


Vast  qnantitios  of  the  oil  are  bnrned  in  lamps  thronghont  the  whole 
Indian  Archipelago  and  the  Pacific  Isles.  A  Jtombler  half  filled  with 
water  has  oil  poured  in  to  the  brim.  Two  lighted  sticks  are  the 
wicks,  which  bom  brilliantly.  Every  native  glories  in  a  display  of 
lamps  in  the  house  and  about  the  grounds  at  the  approach  of  night. 
Whon  first  taken  out  of  the  boiling  pot  the  oil  has  a  rich  flavour,  but 
soon  becomes  rancid.  So  copious  is  ihe  supply,  however,  it  can  always 
be  had  fresh  and  sweet  for  the  table,  lake  olive  oil  in  S^ria,  it  is 
butter,  lard,  or  oil,  according  to  circumstances,  in  cookery.  Soap  is 
mode  with  it,  lamps  supplied,  leather  dressed,  hair  and  skin  anointed, 
and  cosmetics  are  fabricated  for  beautifying  the  homely  fieM^es  of 
women. 

The  following  have  been  the  imports  of  cocoanut  oil  into  the 
United  Eongdom  in  the  last  quarter  of  a  century : 


Cwte. 

1840 42,428 

1841 38,2G2 

1842 41),  742 

1843 67,610 

1844 87,866 

1845 42,974 

1846 48,322 

1847 32,513 

1848 85.453 

1849 64,452 

1850 98,040 

1851 55,994 

1852 101,863 

1853 164,196 

1854 208,827 

1855 252,550 

1856 130, «nK) 

1857 207,239 

1858 197,788 


1859 
18G0 
1861 
1862 
1863 
1861 
18G5 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 


Cwtfl. 
184,758 
194,309 
274,992 
170,485 
320,180 
375,218 
190,228 
110,046 
124,314 
194,752 
264,365 
198,602 
190,492 
4:^3,883 
266,798 
137,374 
219,925 
199,431 


Oil  Machinery. — The  manufacture  of  cocoanut  oil  may  be  very 
profitably  combined  with  the  preparation  of  the  fibre  in  one  factory. 

The  following  machines  and  apparatus  are  necessary  for  producing 
tho  oil : 

Improved  circular  cutting  machines,  for  reducing  the  kernel  to 
small  thin  slices  or  shavings. 

Edge  stone  runners  for  grinding  down  the  kernel  to  pulp. 
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Improved  steam  pans,  fitted  with  agitators,  so  arranged  that  every 
part  of  the  pnlp  or  copra  is  thoroughly  separated,  and  exposed  to 
a  temperature  varying  (according  to  operator's  desire)  from  12CP  to 
180°  Fahr.,  or  higher  if  required.  Valves,  cocks,  and  all  other 
suitable  fittings  for  the  discharge  of  pulp  or  copra. 

Steam  heater  for  receiving  pulp  from  steam  agitator. 

Hydraulic  presses  for  expressing  the  oil,  specially  designed  for  the 
purpose  and  of  unusual  strength,  including  plates  and  woollen  bags 
and  fibre  mats,  as  may  be  required. 

Pumps  for  presses,  made  in  the  most  improved  and  superior 
manner,  with  all  necessary  safety  and  self-acting  relief  valves,  oookSy 
and  mountings,  pressure  gauge,  &c.  If  requir^  one  set  of  pumps 
and  gearing  may  be  arranged  to  work  two  or  more  presses. 

Iron  tanks  for  receiving  the  oil  from  the  presses,  of  capacity  to 
contain  one  day's  make  of  oil.  A  gun-metal  pump  is  employed  for 
raising  the  contents  to  largo  settling  tanks.  These  are  generally 
made  of  cast  iron,  in  plates  of  a  convenient  size,  and  properly  pre- 
pared for  re-erection,  with  bolts,  nuts,  washers,  &c. 

The  settling  tanks  should  be  of  sufficient  capacity  to  contain  four 
days'  produce  of  oil  from  the  presses,  and  fitted  with  the  necessary 
gun-metal  test  cocks  and  glass  gauges^  draw-off  cocks,  and  valves. 

The  following  estimate  of  machinery,  capable  of  producing  about 
250  gallons  per  day,  is  furnished  by  Messrs.  Priestman  Bros.,  of  Hull. 
In  calculating  production,  1000  nuts  will  average  32  gallons  of  oil : 

t 

Two  improyed  disc  cntting  machines         58 

Granite  edge  stone  runners,  with  entablature,  self-con- 
tained and  complete   168 

One  Improved  steam  pan,  with  stirrers  and  driving  gear . .       50 

Steam  receiving  pan      29 

Two  hydraulic  presses,  with  double  pumps,  stop  valves, 

and  connections 880 

Connecting  pipes,  or  oil  oonductors  from  presses  to  oil 

receiving  or  spell  tanks     15 

Oil  receiving  or  spell  tanks,  to  contain  say  400  gallons 

each,  with  fittings      36 

Qun-metal  lift  and  force  pump,  for  raising  oil  to  settliug 

or  storing  tank 20 

Large  cast-iron  storing  tank,  to  contain  1000  gallons,  with 

gun-metal  cocks  complete         86 

Ten  horse-power  horizontal  steam  engine,  of  first-class 
make  ana  finish,  steam  boiler,  fitted  with  all  mountings 
and  furnace  fittings  complete,  also  steam  and  feed-water 

pipes  and  feed-water  heater     390 

Complete  set  of  best  shafting,  with  pulleys,  plummer 

blocks,  couplings  and  leather  belting  for  the  machines  80 
Set  of  plates,  mats,  and  bags  for  the  hydraulic  presses  ..  60 
Packing  and  delivery  in  London        50 

If  it  is  desired  to  erect  a  factory  to  manufacture  both  coir  fibre 
and  cocoanut  oil,  one  engine  can  readily  be  adapted  to  work  th^ 
whole  of  the  machines.  To  drive  the  machines  specified  in  the  ford- 
going  estimate,  and  also  the  coir-fibre  machines,  a  14  horse-power 
engine  would  bo  required  for  the  combined  arrangement.  The  engine, 
complete  with  Cornish  boiler  and  all  necessary  mountings,  fittugs. 
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and  connections,  all  of  best  materials  and^warkmansliip,  would  cost 
450Z.     Packing  and  deliveiy  in  London,  102. 

The  cocoanut  shell  fmmshes  cups,  which,  carved  on  and  set  in 
silver,  are  a  great  ornament.  It  also  makes  small  baskets,  cups, 
ladles,  spoons,  and  other  such  domestic  articles,  and  &ncifiil  orna- 
ments. By  being  burnt  and  pulverized,  and  prepared  with  other 
ingredients,  it  produces  blacking  not  inferior  to  Daj  and  Martin's, 
lampblack,  black  paint,  &a 

Cocoanut  Fibre  or  Coir. — The  fibrous  husk  of  the  cocoanut  is  not 
its  least  valuable  product,  and  gives  rise  to  a  very  large  trade,  both 
in  the  East  and  to  Europe.  At  first  it  was  only  used  in  this  country 
for  stuffing  mattresses  and  cushions,  but  its  applications  have  been 
enlarged  and  its  value  greatly  increased  by  mechanical  processes ;  and 
in  a  small  pamphlet,  issued  by  Mr.  Treloar  more  than  twenty  years 
ago,  ho  stated  &at  its  natural  capabilities  having  been  brought  out^ 
coir  has  been  found  suited  for  the  production  of  a  variety  of  articles 
of  great  utility  and  el^^ce  of  workmanship,  table  mats,  femcy 
baskets,  and  bonnets.  Instead  of  being  formed  into  rough  cordage 
only,  and  mats  made  by  hand,  by  means  of  ingeniously  constructed 
machinery,  the  fibre  is  rendered  sufficiently  fine  for  the  loom,  and 
matting  of  different  textures  and  coloured  figures  is  produced,  while 
a  combination  of  wool  in  pleasing  designs  gives  the  richness  and 
effect  of  hearthrugs  and  carpeting.  Brushes  and  brooms  for  house- 
hold and  stable  purposes,  matting  for  sboopfolds,  pheasantries,  and 
poultry  yards,  church  cushions  and  hassocks,  hammocks,  clothes 
linos,  cordage  of  all  sizes,  and  string  for  nurserymen  and  others; 
for  tying  up  trees  and  other  garden  purposes ;  nose  bags  for  horses, 
mats  and  bags  for  seed  crushers,  oil  pressors  and  candle  manufac- 
turers, are  only  a  few  of  the  varied  purposes  to  which  the  fibrous 
coating  of  the  cocoanut  is  now  applied. 

When  the  landholder  gets  his  nuts  down  from  the  tree,  they  are  given 
over  to  be  peeled.  The  peeling  process  is  done  in  a  very  quick  and 
dexterous  manner  by  the  natives.  A  crowbar,  or  a  sharp-pointed  piece 
of  wood,  is  fixed  erect  on  the  ground,  and  the  upright  end  serves  to 
remove  the  husks ;  the  charge  for  peeling  off  the  husks  is  trifling. 
For  breaking  the  nuts  and  drying  the  kernels,  nothing  is  charged ; 
but,  according  to  the  usage  of  the  country,  the  breaker  and  preparer 
get  the  shells  of  the  nuts.  The  husks,  however,  remain  the  property 
of  the  owner,  and  formerly  used  to  be  sold  off  for  local  consumption. 
But  since  coir  yam  began  to  be  so  largely  exported  to  England,  it  is 
seldom  that  the  owners  sell  off  husks  as  fuel,  as  they  find  that  by 
burying  them  and  then  offering  them  for  sale,  they  realise  double  the 
amount  that  they  would  when  fresh.  The  best  place  for  burying  tho 
husks  is  the  river  bank  where  there  are  strong  currents.  At  ebb-tide 
large  pits  are  dug,  and  the  husks  counted  and  thrown  in ;  and  before 
the  flood  commences,  they  are  covered  up  with  mud,  leaves,  (Src,  and 
made  quite  secure.  When  the  monsoon  sets  in,  and  the  freshes  come 
down,  the  pits  are  under  fresh  water,  and  from  husks  so  rotted,  tho 
best  coloured  fibre  is  made.  The  reddish  stuff  known  in  the  market 
as  Codaugaloor  fibre,  is  generally  prepared  from  husks  buried  in 
places  where  the  water  is  ttiroughout  tho  year  saltish.     TLe  older  tho 
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pits  tho  better  the  quality  of  the  fibre,  and  shrewd  purchasers  always 
bear  this  fact  in  mind  when  speculating  in  the  article.  Some  years 
back,  the  husks  used  to  be  kept  in  the  pits  for  more  than  a  year,  but 
now  they  are  not  kept  above  six  to  eight  months,  for  as  soon  as  it  is 
believed  that  they  are  rotten  enough  to  throw  out  the  fibre  when 
beaten,  they  are  removed.  If  kept  above  fifteen  months,  however,  they 
spoil,  and  the  fibre  obtained  is  generally  of  a  bluish  colour,  and  of  thin, 
poor  staple,  which  is  unsaleable  in  England.  The  price  of  rotten 
husks  during  the  last  few  years  has  greatly  advanced,  and  has  fluctu- 
ated between  7  to  10  Es.  per  1000.  When  a  purchaser  comes  forward, 
the  husks  are  either  counted  and  delivered  over,  or,  as  is  more 
usually  done,  the  cadjan  specifying  the  number  buried  in  each  pit  is 
handed  over  and  the  bargain  is  supposed  to  be  concluded.  The  stench 
emanating  from  the  pits  is  often  intolerable,  and  during  the  fibre 
season,  travelling  along  the  banks  of  the  backwater  is  not  a  very 
pleasant  thing.  The  purchaser  hands  over  the  husks  to  women,  who 
beat  out  all  the  fibre  with  short  heavy  clubs ;  and  as  labour  is  very 
cheap  in  the  interior,  this  process  is  not  a  very  expensive  one.  They 
have  to  clear  the  fibre  of  all  pith,  wash  it  clean  and  expose  it  to 
be  dried,  and  in  a  half-dried  state  it  is  bundled  up  and  brought  into 
market  for  sale.  In  Calicut  and  other  ports  on  the  Malabar  coast,  the 
fibre  is  prepared  by  a  different  process,  and  hence  the  very  undesirable 
quality  of  the  yam  of  those  places.  In  Cochin  and  Travancore  the 
natives  seem  to  be  more  alive  to  the  importance  of  bringing  the  article 
to  market  in  its  best  condition,  as  they  find  that  it  pays  them  to 
do  so. 

The  constantly  increasing  demand  for  the  prepared  fibre  is  suffi- 
cient to  induce  many  planters  to  cultivate  largely  the  growth  of  the 
cocoanut. 

The  short,  woody,  and  apparently  intractable  fibres  lining  the 
inside  of  the  husk  of  the  cocoanut  constitute  the  material  which 
Hindoo  ingenuity  had  long  since  converted  into  excellent  cordage. 
A  quarter  of  a  century  ago  this  was  its  only  use;  now  a  large 
industry  has  been  created  in  it  for  matmaking  and  brushmaking,  and 
we  now  import  into  the  United  Kingdom  coir  fibre,  yam,  and  cordage 
to  the  collective  value  of  about  170,000Z. 

In  1845  under  10,000  cwts.  of  coir  rope  and  fibre  of  all  kinds  wore 
shipped  from  Ceylon ;  in  1870  it  had  increased  to  58,000  cwts. 

The  following  figures  give  the  shipments  for  a  few  years : 


Cuir  Yam. 


Coir  liopo. 


Cwts. 


46,8G9 
42,949 
57,9G1 
59,4S9 
46,701 


28,122 
20,039 
34,776 
35,687 
28.616 


Cwte, 

£ 

8,097 

10,121 

6,242 

7,803 

6,692 

8,370 

6,183 

7,730 

9,635 

12,072 

The  pericarp  of  forty  nuts  furnishes  about  6  lbs.  of  coir.    There  are 
Bovonj  ways  of  stripping  the  fibre  from  the  husk.     One  is  by  placing 
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a  sta&e  or  iron  spike  in  the  ground,  and  by  strikiii^  the  nut  on  the  point 
the  fibre  is  easily  stripped.  The  tannin  whioh  this  snbstanoe  contains 
prevents  the  fibre  from  rotting.  The  fibre  is  rather  di£Sonlt  to  twist, 
but  coir  yam  is  made  into  ropes  and  forms  the  strongest,  li^^test^ 
and  most  elastic  cables  for  ships.  Before  the  hnsk  is  pot  into  water 
to  steep  it  should  be  well  beaten,  for  the  purpose  of  loosening  its 
texture,  principally  that  of  the  outer  surmoe,  which  is  hard  and 
compact,  so  that  ihe  water  may  penetrate  it  with  more  ease.  It  is 
then  left  to  steep  for  two  or  three  days,  and  again  beaten,  until  the 
separation  is  accomplished.  Care  should  be  taken  that  the  husk 
is  kept  moist,  because  if  allowed  to  beoome  dry,  the  ligneous  fecula 
or  spongy  pulp,  which  is  found  intermixed  with  the  fibre^  adheres 
stiU  more  strongly  to  it  In  some  islands  and  parts  of  the  coast 
where  there  are  no  running  streams,  holes  are  dug  in  the  sand  below 
high-water  mark,  and  the  husk  buried  several  days  previous  to  being 
beat. 

The  separation  of  the  husk  is  oommonly  done  by  tearing  it  off 
with  the  hands,  aided  by  an  az&  A  simple  application  of  the  foot- 
power,  used  in  the  common  tuminff-lathe  or  knife-grinding  wheel, 
would  enable  one  man  to  do  the  wo»  at  present  the  task  of  several. 
A  double  knife  acting  crosswise  could  be  made  to  cut  the  nut  and 
husk  in  two,  and  so  prepare  it  for  the  extraction  of  the  substance. 
Small,  flat,  pliant  instromonts  would  thon  easily  extract  the  pulp 
from  ihe  shell  of  the  nut,  and  leave  it  fit  for  the  oil  press. 

About  four  days'  maceration  in  fresh  water  is  requisite.  After  this 
the  husk  must  be  beaten  till  the  fibres  separate,  when  it  should  bo 
well  washed,  dried,  and  packed  in  pressed  bales.  For  the  purpose  of 
beating  it  out,  an  instrument  in  the  form  of  bars,  somewhat  in  the 
form  of  a  gridiron,  should  be  used.  It  is  obvious  that  tins  process 
might  also  bo  advantageously  performed  by  machinery.  One  person 
can  beat  out  with  the  hand,  according  to  the  age  of  the  nut  furnishing 
the  husk,  from  7  lbs.  to  14  lbs.  per  day, — Bay  on  an  average  10  lbs.,  but 
by  the  use  of  proper  instruments  his  work  might  be  incrcasccl  fourfold. 

Value  of  the  imports  of  cordage  and  twine  into  the  United  Kingdom 
from  Madras  and  Ceylon,  chiefly  coir : 


Year. 

Madras. 

1 
Ct'ylon.         1 

Year. 

Madrad. 

O'yIiMi. 

£ 

£ 

£ 

£ 

1866 

I      81,397 

67,418 

;       1871 

96,735 

48,419 

1867 

;       73,005 

60,100       1 

1872 

15f;,079 

76.542 

18C8 

,       76.187 

67.929       ' 

1873 

12*;.037 

70.288 

1869 

113,462 

64,126 

1S74 

178,1'.«6 

63,560 

1870 

106,338 

52.263 

1875 

107,698 

59,594 

Machines. — The  requisite  machinery  is  simple  in  construction,  and 
is  easily  worked  by  ordinary  labourers.  The  following  are  required 
for  the  cleaning  and  preparation  of  the  fibre,  viz. : 

Tanks  for  soaking  the  shells  or  huskB,  for  "roller  mill." 
Roller  mill  for  straightening  the  busks  and  preparing  the  fibre  for 
the  "  breaking-down  "  machine.    This  is  made  on  the  most  approved 
design,  with  fluted  rollers,  self-acting  adjusting  blockR,  and  screws. 
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whoel  gearing,  driving  pulleys,  &c.,  the  whole  complete  and  supported 
in  a  massive  cast-iron  frame. 

Breaking-down  mill,  of  improved  construction,  the  revolving  drum 
accurately  centred  on  shaft,  and  fitted  with  best  selected  steel  '^  spikes  " 
(so  arranged  that,  if  required,  any  number  of  these  "  spikes  "  may  be 
easily  removed,  repaired,  and  replaced),  "  feed  "  and  "  fence  "  motion, 
with  wheels  and  hopper  gearings,  brush  fence,  and  driving  pulleys 
complete,  all  mounted  on  substantial  cast-iron  frame. 

"  Willy  "  machine,  designed  and  constructed  for  receiving  the  fibre 
from  the  "breaking-down  mill."  This  machine  separates  the 
different  qualities  of  the  fibre,  and  removes  all  dust,  shorts,  and 
refuse,  leaving  clean  fibre.  The  machine  is  made  in  a  very  substan- 
tial manner,  is  self-contained,  fitted  with  all  gearing  complete,  and 
mounted  on  strong  cast-iron  frame. 

Hydraulic  press,  for  baling  coir  fibre  for  shipment,  of  the  most 
improved  design,  and  fitted  with  pumps  and  gearing  complete. 

Shaftings,  pulleys,  plummer  blocks,  bolts,  leather  bolting,  <&c. 

The  following  will  be  the  approximate  cost  delivered  in  London  of 
the  plant,  to  clean  say  7000  to  8000  husks  per  day : 

£  $. 

Ono  orusbor  mill      32  0 

Six  breaking-down  millB         185  0 

One  Willy  machine         39  10 

Superior  hydraulic  press,  with  double  pumps 

and  fittings    ..      230  0 

Shafting,  belting,  pulleys,  &c 70  0 

Twelve  combs,  assorted 5  0 

Eight  horse-power  high-pressure  engine,  with 

lar^e  boiler 270  0 

Packing  for  shipment     27  0 

The  foregoing  machines,  when  all  working  properly,  and  with  nuts 
of  good  qu^ity,  should  produce  from  32  to  35  owts.  of  fibre,  and  7  to 
8  cwts.  of  brush  fibre  per  day  of  ten  hours. 

One  thousand  husks  of  average  size  and  good  quality  prepared  by 
this  machinery  should  produce  44^  to  5^  cwts.  of  fibre,  and  about 
1  cwt.  of  brush  fibre. 

It  is  assumed  that  <* soaking  tanks"  of  wood  or  brickwork  in 
cement  can  be  made  on  the  spot,  and  used  in  place  of  iron  tanks,  and 
therefore  these  are  omitted  in  this  estimate. 

The  cost  of  a  single  *'  breaking-down  mill "  will  bo  found  from  the 
price  given  in  above  estimate  for  six  machines. 

Considering  the  widenspread  range  of  this  palm,  it  is  strange  that 
the  import  of  cocoanut  oil  has  made  such  little  progress  compared 
with  its  great  rival,  the  African  oil  palm.  One  reason  may  possibly 
be  that  the  fruit  is  more  generally  used  for  food,  and  for  the  refresh- 
ing drink  in  the  nuts  when  young.  The  cocoanut  palm  is  cultivated 
in  great  abundance  on  the  Malabar  and  Coromandel  coasts,  Ceylon, 
the  Laccadives,  and  everywhere  in  the  Straits  Settlements,  and  the 
islands  of  the  Eastern  Archipelago.  In  the  Madras  Presidenoy  there 
are  no  less  than  218,000  acres  under  oocoanuts. 

In  the  West  Lidies,  Central  America,  and  Brazil,  the  cocoannt  is 
extensively  grown ;  there  are  groves  of  it  for  about  280  miles  along 
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the  coast  of  BmiL  Fran  FIha  alone  7^  million  ooooanntai  worth 
ldO,000{^  are  annually  sUpped  to  the  United  States  and  elsewhere. 

The  annual  produce  of  the  plantations  on  the  island  of  Itamaroa, 
on  that  coast,  is  about  400,000  nuts,  which  woold  vield  more  than 
2100  cwts.  of  coir.  This  island  is  hut  three  leagues  in  length,  and  as 
the  coast  alone  is  planted  with  these  palms,  and  thej  are  thus  pro-: 
ductive,  what  might  not  all  the  cocoanut  groves  yield,  which  extend 
along  the  coast  firam  the  riTor  Ban  Francisco  to  the  bar  ^Maranguape^ 
a  distance  of  94  leagnea»  all  cultiyated  with  cocoanut  trees? 

Many  years  ago  Dr.  Boyle  estiiaAted  the  ayerage  produce  of  cocoa- 
nuts  from  the  whole  of  Malabar  at  firom  800,000,000  to  400,000,000 
annually,  yalued  at  50,0001,  and'copperah,  or  the  dried  kernels,  was 
exported  for  as  much  more.  Thirty  years  ago  there  were  in  Trajan- 
core  more  than  5}  million  cocoanut  trees,  and  since  that  period 
the  cultivation  has  largehr  increased,  as  the  demand  for  the  oil  and 
the  coir  has  advanced.  From  Ck>ohin  more  than  8000  tons  of  oil 
are  exported.  During  the  last  fifteen  years  the  natives  of  Ck>ohin 
have  been  bestowing  a  vast  amount  of  attention  on  cocoanut  culti- 
vation, and  some  idea  of  the  rate  at  which  this  is  carried  on  may  be 
realised  from  the  fact  that  paddy  (rice^  land  is  converted  into  cocoa- 
nut  plantations,  and  large  portions  of  the  backwater  are  risdaimed, 
and  at  once  planted  with  cocoanut  trees. 

Besides  those  grown,  there  is  a  large  annual  import  of  cocoanuts 
into  Bengal,  as  the  following  return  shows : 


Tear. 


Number. 


Otn, 


1871 
1872 
1873 
1874 
1875 


10,999,964 
22,271,904 
16,812,444 
13,190.494 
11,688,854 


24,291 
49,509 
20,274 
60,462 
25,108 


Tho  most  valuable  product  of  oommorce  in  Malabar  is  tliat  from 
the  cocoanut  tree.  In  1873  the  value  of  the  oil  exported  was  356,1872., 
and  of  the  coir,  yam,  and  rope,  176,482Z.,  making  a  total  of  552,6691. 

Exports  of  coir,  yam,  and  rope  £rom  British  India : 


Tear. 

QaftQtity. 

Value. 

cwta. 

£ 

1871 

103,264 

92,751 

1872 

128.954 

119,601 

1873 

181,456 

167.613 

1874 

162.576 

153,371 

1875 

152,745 

137,280 

Ceylon. — The  great  importance  of  tho  cocoanut  in  this  island  may 
be  estimated  £rom  the  fact  that  the  value  of  the  cocoanut  plantations 
in  the  island  are  estimated  at  15,000,000Z.  In  1865  ikere  were 
832,890  acres  under  cocoanuts,  chiefly  situated  in  the  north-western, 
norUiem,  and  southern  provinces;  but  this  acreage  has  been  reduced 
by  one-half  of  late  years. 
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Sir  Charles  Dilko  statos  that  200,000  acres  of  Ceylon  land  are 
shaded  by  cocoa  palms,  yielding  from  700,000,000  to  800,000,000 
nnts  a  year,  worth  2,000,000Z.  sterling.  This  value  is  oqnal  to 
21.  10«.  a  thousand,  which  is  higher  than  one  expects  to  find  the 
nut  is  worth  in  the  East.  At  21  feet  distance  apart,  an  acre 
holds  98^  trees,  and  at  an  aonual  yield  of  forty  nuts  per  treo 
(all  ages),  200,000  acres  would  yield  788,000,000  nuts— being  about 
the  crojHquautity  cited.  The  numbers  hold  together,  but  the  dis- 
tance apart  is  too  near.  Healtliy  trees  are,  in  the  West  Indies, 
held  to  average  100  nuts  annually,  and  extraordinary  ones  more  than 
double  that  number.  If  one  island  can  yield  so  great  a  quantity, 
what  possibilities  are  in  store  for  such  a  widely-spread  tree,  nowhere 
else  yet  grown  in  any  such  extraordinary  amount,  but  for  which 
immense  areas  peculiarly  suited  to  it,  await  its  enriching  groves. 
Trinidad  has  as  yet  only  about  3000  acres  in  cocoanuts,  if  as  much. 

Cocoanuts  exported  from  Ceylon : 


Year. 


Norobor. 


Value. 


1866 
1867 
1868 
1869 

1870 


{ 


2,055,453 
4,568,871 
1,788,199 
1,584,011 
5,478,677 
and  623  bags 


}! 


£ 

6.468 

13,646 

5.256 

5,063 

17.185 


The  prodaction  of  nuts  in  the  island  seems  to  vary  greatly.  In 
1866,  128,660,280  nuts  were  collected,  besides  others  not  enumerated, 
but  valued  at  nearly  25,000Z.  In  1866,  115,435,370  was  the  number 
reported,  and  others  to  the  value  of  26,0001.  In  1868,  only  30,672,624 
and  28,000Z.  worth  were  returned. 

Copperah  or  cocoanut  kernels  exported  from  Ceylon  : 


Year. 

Qnontity. 

Value. 

1 

cwts. 

£>            1 

'        1866 

55,569 

33,032 

1867 

23,302 

13,981 

1868 

5,338 

3,203 

1869 

17,649 

10,589 

1870 

40,638 

31,678 

i 

So  far  back  as  1857,  the  value  of  the  products  of  the  cocoanut 
shipped  from  Ceylon,  exclusive  of  those  used  in  the  island,  was 
274,4622^  thus  made  up  : 


Quantity. 


Cocoanuts 

Coir  rope     

Coir  yam 

Copporah  or  dried  pulp    . . 

Oil       !  1,767,481  giJls. 


420,857  No. 
18,881  cwts. 
31.652    „ 
20.381 


Value. 


£ 

3,717 

13,984 

21,364 

12,143 

223,254 


340  «mi  ooooAHtn  film. 

In  1866  the  collective  prodncta  exported  were  to 
294,7181.,  uid  in  1870  tbey  oonsiBted  of  the  following: 


Nuts    ..     .. 
OoppenJi    .. 

Total 


476,677  Na 
9,630  cwti. 
46,764  „ 
40,638  „ 
1S5.658  „ 
237,009  galls. 


17,185 
12,073 
SS.eiB 
31,678 
170.217 
20,326 


I     280,094 


Not  onl7  does  Coy  Ion  use  np  the  poonao  or  oil  oake  left  from  the 
local  oil-presses  for  manure  and  feeding  poultry,  bat  it  also  im- 
ported 186,207  cwts.,  Tftluod  at  69,8291.,  in  1671. 

The  following  table  giTos  the  e^nrt  and  mine  of  the  chief  pro- 
dncts  of  the  cocoannt  from  Oeyhm : 


t™. 

Ort 

CO 

» 

GiiOo. 

Vidu*. 

CwU. 

V»1m. 

1859 

l,ll8,G38 

111,804 

38,086 

25,345 

1860 

1,549,080 

154.000 

36,1(10 

24.804 

1801 

1,040,428 

104,013 

43,108 

31,883 

1,420,531 

142,953 

46,sai 

37,048 

1863 

1,878,585 

187,858 

51,785 

39,ia3 

1S64 

2,249,402 

224,948 

36,313 

27,38G 

isc:! 

1,176,784 

120,678 

41  ..378 

31,0.37 

IWiS 

1,042,853 

104,400 

4li,687 

33.035 

181)7 

1,345,485 

134,548 

40.t!75 

34.446 

186S 

1,42.1,853 

142,385 

68,804 

46,607 

1869 

1,292,065 

129,206 

64,998 

43,013 

1870 

1,088,190 

lliH.SlO 

61,606 

43.430 

1871 

2,677.700 

257,770 

65,424 

45,448 

In  the  ton  years  ending  1871  the  total  quantity  of  oil  exported  was 
over  16,000,000  gallons,  and  of  ooir  533,325  cwts.,  tho  aggregate 
Talae  of  tho  two  boing  1,996,3181.  Tho  oil  shipped  in  tho  three  years 
following  was  as  follows: 


Y«r. 

Qu.n.ilr. 

1          Value. 

1872 

1        1873 

187* 

278,216 
113,872 
145,078 

'       330,689 
:        141,818 
1      169,373 

In  French  Cochin  China  there  are 

more  than  33, 

QOO  hectares  of 

land  under  cnltnro  with  cocoannt  and  areca  palma. 
The  cocoannt  is  oxtensively  grown  over  all  parts  of  the  Eastern 
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Archipelago.  The  natives  have  it  generally  about  their  dwellings. 
The  annual  value  of  the  produce  from  the  trees  in  the  Archipelago 
is  estimated  at  2,500,000Z.,  and  by  greater  care  and  attention  it  might 
be  double.  There  were  in  1874  in  Amboyna  507,349  trees ;  in  Banca, 
122,898;  in  Minahassa,  605,300 ;  in  Gorontalo,  261,950,  and  405  piculs 
of  oil  were  there  made. 

In  Java  and  Madura  there  are  more  than  20,000,000  trees.  There 
are  large  plantations  of  cocoanuts  in  the  Seychelles,  and  a  good  many 
in  the  Mauritius ;  40,000  or  50,000  nuts  are  shipped  yearly  from  that 
island,  and  100  to  400  cwts.  of  coir  cordage.  125,532  gallons  of  cocoa- 
nut  oil,  valued  at  17,1 87Z.,  were  shipped  in  1874. 

Cocoanuts  are  grown  in  small  quantities  throughout  the  Straits 
Settlements,  but  it  is  only  here  and  there  that  plantations  of  any 
magnitude  are  met  with. 

There  is,  perhaps,  no  tropical  colony  that  has  so  many  advantages 
for  coir  making  as  the  island  of  Penang.  At  present  all  the  use  the 
palm  is  put  to,  with  the  exception  of  making  a  rope  for  a  well  bucket, 
or  for  some  other  trifling  domestic  purpose,  is  for  fuel.  In  the  oil 
factories  the  husk  is  used  as  firing  in  boiling  the  kernel  into  oil,  as 
well  as  in  boiling  rice  and  curry  in  the  kitchens.  About  a  couple 
of  million  nuts  are  also  shipped  from  the  Straits  Settlements  with 
the  husk  on. 

The  '  Penang  Gazette '  observes :  Cocoanuts  growing  in  mangrove 
soil  on  the  side  of  creeks,  and  more  or  less  saturated  with  salt,  have 
their  milk  brackish,  and  the  sap  from  which  it  is  secreted  must  be 
saline  also.  These  trees  do  not  suffer  from  the  attacks  of  the  rhino- 
ceros beetle.  Trees  planted  in  such  a  situation  are  found  to  bear 
much  sooner  than  those  planted  on  a  sandy  soil.  As  an  illustration 
of  this,  the  '  Penang  Gazette '  states  that,  while  trees  planted  as  far 
back  as  thirty  years  ago,  on  sandy  soil,  have  not  yet  borne  fruit — 
although  they  are  fine-looking  trees — other  trees  in  the  same  planta- 
tion, only  ten  years  old,  but  planted  on  low  ground,  where  the  sea 
tide  comes  up  daily,  washes  the  roots  and  runs  off  again,  are  in  full 
bearing,  giving  from  50  to  100  nuts  annually.  It  is  true  that  the 
milk  of  the  nuts  produced  by  such  trees  is  slightly  brackish,  but  the 
kernel  is  as  thick  as  that  of  cocoanuts  grown  on  sandy  soil,  and 
produces  as  much  oH.  The  chief  requisite  with  regard  to  a  planta- 
tion in  such  a  situation,  is  attention  to  the  drainage.  Drains  should 
be  cut  longitudinally  between  each  row  of  trees  and  cross  ones  at 
greater  intervals.  These  drains  must  be  kept  clear,  so  as  to  allow 
the  salt  water  to  flow  in  and  out  freely.  The  tide  is  found  to  deposit 
amongst  the  trees  a  very  fertilizing  matter.  If  the  drains  are  not 
attended  to  and  the  water  stagnates,  the  trees  get  dwarfed  and  becomo 
thin  towards  the  top,  thereby  preventing  them  from  having  a  large  crown*. 

In  New  Caledonia  this  palm  is  abundant  on  the  north-east  coast  of 
the  island,  but  is  rare  on  the  opposite  coast,  and  while  it  flourishes 
on  the  northern  aspect,  it  declines  towards  the  south.  It  may  be 
added,  however,  that  nowhere  does  it  vegetate  so  well  as  on  the  islands 
approaching  the  Line.  It  bears  from  60  to  80  fruit.  This  palm  is 
widely  spread  over  the  Pacific  Islands,  and  a  considerable  trade  is 
carried  on  in  cocoanut  oil. 
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At  Tahiti  there  aro  aboat  900,000  ooooairat  pahna,  wUdi  pvodaead 
in  1874  more  than  12,500,000  nnta.  Abont  600,000  only  mte  ex- 
ported, and  nearly  2,000,000  kiloa.  of  ooppeEah,  or  dzied  ooooannft 
pulp.  In  1868,  690  tona  of  ooooannt  oil  were  ahipped  from  Tahiti ; 
in  1878,  420  tona  of  oU  and  1868  tona  of  oopperah.  19,000  kiloa.  of 
ooppOTah  were  shipped  in  the  same  year  from  the  Marqtioaaa  In  1864, 
900  tons  of  ooooannt  oil  and  10  tona  of  ooir  were  ahipped  from  the 
Navigators'  Man^s,  and  within  the  last  year  or  two  a  ooooannt-flhte 
machine  has  been  set  in  Ml  working  order  at  Apia,  Samoa  Manda,  - 

The  Friendly  Islands  erpcMrted  in  1866,  704  tons  of  ooooannt  oil, 
worth  21Z.  per  ton.  The  mannfrotore  is  carried  on  there  in  the 
mdest  manner.  The  nnt  is  scraped  and  plMcd,  mixed  with  a  little 
sea  water,  in  hollow  logs  to  putrefy.  The  oil  disengages  itself  and 
is  collected  at  the  bottom  of  the  trongL 

The  foUowing  has  been  the  shipments  of  oil  from  the  Fecgee 
Islands: 


Tflir. 

Qotnlttsr* 

TahM. 

tOIHL 

£ 

1864 

000 

18,800 

1865 

500 

11,000 

1866 

459 

9,000 

1867 

150 

3,260 

1868 

250 

5,000 

1869 

260 

5,500 

1870 

200 

4,950 

From  tho  Tnamotos  Archipelago  8000  tons  of  copperah  were  shipped 
in  1873,  but  this  is  nothing  to  what  may  be  expected.  The  smgle 
island  of  Anaa,  it  is  stated,  has  more  than  7,000,000  cocoa  palms.* 
Aesmning  half  of  these  are  too  old  or  too  young  to  frait,  there  remain 
8,600,000,  and  supposing  1,500,000  of  these  required  to  nourish  the 
1500  inhabitants  and  thoir  live  stock,  there  would  remain  2,000,000 
to  furnish  tho  raw  materials  of  commerce.  As  a  very  ordinary  tree 
would  furnish  25  nuts  yearly,  this  would  give  50,000,000,  and  as 
100  nuts  yield  50  lbs.  of  copperah,  we  have  a  total  of  25,000,000  lbs. 
available  for  export.  It  might  yield  12,000  tons  with  proper  manage- 
ment. Tho  number  of  trees  in  the  Tuomotus  will  have  more  than 
trebled  by  1879,  for  large  plantations  were  made  in  1866,  and  it 
takes  ten  years  to  bring  the  tree  into  full  fruiting. 

For  preparing  copperah  it  is  well  to  collect  only  ripe  nuts,  and 
not  to  brc^  the  nut  until  a  month  or  six  weeks  after  it  has  been 

gathered,  the  copperah  then  dries  more  quickly,  is  richer  in  oil,  and 
oes  not  turn  mouldy. 
Jamaica, — In  a  recent  report  by  Mr.  B.  Thomson,  the  oolonial 
botanist,  he  states,  that  within  the  last  few  years  no  less  than  18,500 
ooooannt  palms  have  been  planted  on  the*  long  sandy  spit  known  as 
the  Palisadoes,  running  from  Kingston  to  Port  Boyal,  and  about 
4000  more  were  to  bo  planted.    He  adds:  ^I  have  already  estimated 

*  *  Reyne  Maritime  et  Coloniale,'  April  1875,  p.  81.    Parit. 


THS   OOGOAMUT   PALM.  243 

the  value,  after  seven  or  eight  years'  growth,  of  the  total  number  of 
cocoanuts  which  the  Palisadoes  is  capable  of  containing,  at  20002. ; 
and  this  estimate  I  think  moderate,  as  it  gives  the  value  of  each  tree 
at  a  little  under  28,  It  is  a  generally  accepted  opinion  that  this  tree 
flourishes  luxuriantly  in  all  maritime  tropical  regions,  on  the  arid 
sandy  sea-shore  as  well  as  in  the  richest  valleys.  There  can,  however, 
be  no  doubt  that  the  tree  grows  with  far  greater  luxuriance  under 
favourable  conditions  of  abundant  moisture  and  rich  soil,  and  it  is  in 
consideration  of  this  that  I  estimate  the  annual  yield  of  each  tree  at 
the  low  rate  of  2«.  The  land  on  the  Palisadoes  is  composed  chiefly  of 
sand,  with  an  admixture  throughout  its  greater  extent  of  a  rich  vege- 
table mould.  Severe  droughts  of  £rom  six  to  nine  months'  duration 
are  frequently  experienced,  and  although  the  tree  may  flourish  in 
proximity  to  the  sea,  I  consider  that  a  greater  rainfall  on  this  sandy 
soil  would  double  the  return  mentioned.  The  extremely  arid  condition 
of  the  Palisadoes  and  the  neighbourhood  of  Eingston,  probably  the 
driest  spot  in  the  West  Indies,  has  been  brought  about  by  the  whole- 
sale destruction  of  the  primeval  forest  over  hills  and  plains  to  the 
extent,  including  the  continuation  of  the  plain  to  the  west,  of  from 
four  to  five  hundred  square  miles.  Along  the  line  of  the  shore  the 
palm  luxuriates  throughout  this  district,  but  on  receding  to  the 
distance  of  half  a  mile  it  cejuses  to  present  a  flourishing  aspect,  until 
we  reach  the  hills  or  the  plain  beyond  the  arid  region  where  it  again 
acquires  the  necessaiy  condition — moisture.  It  would  be  a  matter  of 
some  importance  for  statistical  as  well  as  utilitarian  purposes,  to 
ascertain  what  number  of  cocoanut  trees  there  are  in  the  island.  I  am 
not  aware  that  any  steps  have  ever  been  taken  to  determine  this  ;  and 
if  this  be  so,  it  seems  all  the  more  remarkable,  when  it  is  remembered 
that  the  nut  is  one  of  our  most  important  products,  and  that  the 
average  of  many  of  far  less  importance  has  been  carefully  ascertained. 
In  the  East  Indies  these  trees  are  carefully  enumerated,  and  in  some 
parts  a  yearly  tax  is  levied  on  each  tree,  and  even  mortgages  are 
commonly  secured  to  the  extent  of  2«.  a  tree.  The  2,000,000  nuts, 
worth  about  50002.,  exported  annually  from  Jamaica,  give  a  very  im- 
perfect idea  of  the  value  of  the  tree  to  the  colony.  In  each  of  several 
parishes,  for  instance,  St.  Thomas,  Portland,  and  St.  Mary,  there  must 
be  over  100,000  fruiting  trees,  and  the  number  is  being  constantly 
increased.  Wherever  the  tree  abounds,  the  nuts  form  an  important 
article  of  food  among  the  peasantry,  either  in  their  natural  state  or 
manufactured  into  oil.  By  the  peasantry,  however,  the  husk  is  not 
turned  to  any  account,  and  is  only  manufactured  to  a  very  trifling 
extent  in  prisons,  whilst  if,  at  a  moderate  computation,  we  estimate 
the  number  of  bearing  trees  at  1,000,000,  each  yielding,  on  an  average, 
sixty  nuts,  the  husks,  if  utilized,  would  give  at  least  50,000Z.  Cocoanuts 
abound  around  nearly  the  whole  seaboard  of  the  island  ;  and  within 
thirty  miles  of  Kingston  they  are  obtainable  in  large  quantities,  at 
100  per  cent,  less  than  they  are  bought  for  in  town.  It  is  a  pity  that 
the  highly  valuable  products  of  this  palm  are  not  turned  to  better 
accoimt,  and  it  would  be  a  great  boon  to  the  colony  if  private  enter- 
prise would  initiate  a  system  of  manufacturing  oil  for  island  con- 
sumption and  coir  for  exportation,  as  the  nuts  could  be  obtained  in 
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quantities  to  moot  any  demand,  and  brought  to  town  in  the  coasting 
droghors.  How  many  hundreds  of  acres  are  now  oovered  with  this 
stately  pahn,  and  how  many  thousands  of  the  nuts  annually  fiJl  to  the 
ground,  almost  useless  to  i^e  proprietor ! " 

It  is  a  low  and  safe  estimate  to  take  the  value  of  the  produce  of  ait 
acre  of  oocoanuts  in  bearing  at  from  8Z.  to  102.  On  the  sea-shoro 
these  trees  begin  to  bear  in  six  or  seven  years.  A  great  part  of-the 
waste  shores  of  this  island  is  very  suitable  for  the  growth  of  the  cocoa- 
nut  ;  and  the  demand  for  this  most  useful  of  all  fruits,  even  where  no 
machinery  has  boon  erected  for  the  preparation  of  its  products,  is 
unlimited.  The  disease  which  destroyed  the  cocoanut  tree  in  some 
West  Indian  islands,  is  unknown  hero.  Within  the  last  three  or  four 
years  cocoanut  trees  have  been  planted,  especially  on  the  north  side 
of  the  island,  more  extensively  than  ever  b^ore. 

In  Trinidad  great  attention  has  of  late  years  been  given  to  cocoa- 
nut  production.  In  1868  and  1864  only  250,000  were  shipped 
annually,  but  in  1876  the  number  had  risen  to  over  4,500,000.  The 
value  of  the  export  is  now  over  18,000Z.  The  civilized  world  of 
the  temperate  zone  can  absorb  all  the  oil  and  fibre  the  tropics  are 
likely  to  send  for  generations  to  come,  however  great  the  supply. 
The  trees  are  always  in  bearing,  but  we  learn  that  in  some  quarters 
at  least,  the  Trinidad  planters  confine  themselves  to  three  great  re- 
gular pluckings,  at  four  months  apart — namely,  in  April,  August,  and 
December.     The  cultivation  is  extending  on  the  shores  of  the  colony. 

The  value  of  the  oocoanuts  and  cocoanut  fibre  exported  from 
Trinidad  in  1871  was  estimated  at  8782Z.  against  2863/.  in  1870. 
The  cocoanut  can  bo  grown  in  unlimited  quantities  on  the  eastern 
coast  of  the  island,  where  two  factories  have  been  established  for  some 
time  for  the  preparation  of  oil  and  fibre.  The  difficulties  of  pro- 
curing labour  in  that  remote  part  of  the  island,  and  of  shipping  the 
produce  on  an  exposed  coast,  have  hitherto  retarded  the  commercial  suc- 
cess of  these  establishments ;  but  if  these  difficulties  con  be  overcome, 
a  large  extension  may  be  given  to  this  branch  of  colonial  industry. 

There  is  a  considerable  demand  for  oocoanuts  in  the  United  States, 
but  then  the  American  captains  require  them  to  be  delivered  husked, 
and  that  they  be  large  and  spherical.  Oocoanuts  can  be  had  in  Tri- 
nidad at  10  to  13  dollars  a  thousand;  in  Jamaica  they  sell  at  18 
dollars,  and  in  Oentral  America  at  25  dollars.  A  Trinidad  paper  well 
remarks  that  "  as  the  fibre  could  be  so  readily  utilized  in  the  States, 
it  is  rather  singular  the  traders  do  not  oficr  to  buy  the  nuts,  as  picked, 
at  the  low  rates  current  in  these  islands,  and  husk  and  sort  them 
after  arrival  in  America,  soiling  the  large  handsome  nuts  to  the  first- 
class  fruiterers,  confectioners,  and  grocers ;  the  smaller  nuts  to  the 
street  seller,  and  the  husk  to  the  mat,  mattress,  and  brushmakor,  the 
rancid  nuts,  if  any,  going  to  the  soap-boiler.  There  is  good  reason  to 
believe  we  grow  a  goodly  proportion  of  lusty,  handsome  nuts,  having 
firt»t-class  soils  for  the  tree,  an  equatorial  climate  and  prolific  bearers. 
Planting  is  always  extending,  at  Mayaro,  Icacos,  Irois,  Oarenage, 
and  other  places,  leaving  many  virgin  beaches,  along  which,  sooner 
or  later,  they  will  be  dotted.  We  have  at  least  as  good  conditions 
for  producing  prime  nuts  as  any  colony  in  these  seas." 
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The  Apbioan  Oil  Palm  (Elceis  guineensta,  Lin.)  is,  after  tbo  cocoa- 
nut  palm,  one  of  the  most  important  in  a  commercial  point  of  view, 
since  it  fnmishos  to  British  commerce  about  50,000  tons  of  oil 
annually,  of  the  value  of  one  and  a  half  to  one  and  throe-quarters  of  a 
million  sterling,  besides  the  quantity  locally  consumed  as  food  in 
Africa,  and  sent  to  other  countries.  It  is  distinguished  by  its 
decumbent  trunk,  and  bears  clusters  of  one-seeded  &uits  (drupes), 
with  oily  husks  of  a  bright  vermilion  or  a  more  or  less  yellow  colour. 
The  range  of  this  palm  is  not  as  yet  well  defined,  but  appears  to 
extend  from  the  coast  of  Guinea  to  the  south  of  Fernando  Po,  and 
grows  as  far  up  in  the  interior  as  Zheru,  a  distance  of  400  miles  from 
the  sea,  or  the  mouth  of  the  Min,  one  of  tho  embouchures  of  the  Niger. 

Captain  Burton,  in  his  *  Lake  Regions  of  Central  Africa,'  states  that 
this  palm  is  known  by  the  Arabs  to  grow  in  tho  islands  of  Zanzibar 
and  Pemba,  and  more  rarely  in  the  mountains  of  Usagona.  It  springs 
up  apparently  uncultivated  in  large  dark  groves  on  the  shores  of  the 
Tanganyika,  where  it  hugs  the  margin,  rarely  growing  at  any  distance 
inland.  This  fine  palm,  he  adds,  is  also  tapped,  as  the  date  palm  is 
in  Western  India,  for  toddy,  and  the  cheapness  of  this  timbo — the 
aura  of  Western  Africa — accounts  for  the  prevalence  of  intoxication, 
and  the  consequent  demoralization  of  the  Lake  tribes. 

The  principal  ports  in  the  Bight  of  Benin  from  which  palm  oil  is 
exported  are,  Badagry,  Porto  Novo,  Whydah,  Aliquah,  Lagos,  and 
Palmas. 

Palm  oil  is  exported  from  the  following  rivers :  Brass,  New  Cala- 
bar, Bonny,  Old  Calabar,  Bemba,  Cameroons,  and  also  from  Fernando 
Po.  Independent  of  these,  in  the  rivers  Malunba,  Borcah,  and  Kampo 
palm  oil  is  brought  by  coasting  vessels.  Bonny  supplies  the  largest 
amount  of  palm  oil  that  is  brought  from  any  river  in  West  Africa. 

The  process  of  extracting  the  oil  is  simple.  The  clusters  or 
branches  of  fruit,  which  cpntain  perhaps  as  many  as  4000,  are  gathered 
by  tho  meuj  and  thrown  indiscriminately  into  a  trench  or  pit,  and  so 
left  until  they  become  somew^hat  decayed.  The  fruit  is  afterwards 
pounded  in  a  mortar  to  loosen  the  husky  fibre  covering  the  nut.  This 
done,  they  are  placed  in  large  clay  vats  filled  with  water,  and  two  or 
three  women  tread  out  the  semi-liquid  oil,  which  comes  to  the  surface 
as  disengaged  from  the  fibre,  when  it  is  collected  and  boiled  to  get  rid 
of  the  water.  The  inner  surface  of  these  clay  vats  having  at  first 
absorbed  a  small  quantity  of  oil,  is  not  afterwards  affected  either  by 
the  water  or  oil.  The  oil  is  collected  in  pots,  containing  from  three 
to  twenty  gallons. 

M.  Boussingalt  has  shown,  from  information  collected,*  that  tho 
average  production  of  oil  from  palms  is  at  the  rate  of  900  kilos,  per 
hectare,  that  is  to  say,  superior  by  a  third  to  the  production  of  oil 
from  the  olive  in  the  south  of  Europe. 

This  vegetable  fat  is  stated  by  A.  0.  Oudemans,  jun.,  to  have 
the  following  remarkable  composition :  stearin,  palmitin,  myristio, 
laurein,  elain,  caprin,  caproin,  and  caprylin.  It  is  used  with  the  other 
solid  fats  for  middng  soap  and  candles,  and  for  railway  grease.  The 
price  of  the  oil  at  tho  close  of  1876  was  41Z.  per  ton.    The  enormous 

♦  '  Economic  Ruralc/  t.  i.  p.  350. 


246 


THB  AmCUJI  OIL  PAUL 


pogress  that  has  h&em  made  in  the  oommeroe  in  Ale  avtteb  fti  Amnt 
by  comparing  the  imparts  of  1840  with  those  of  the  last  dbc  yBai% 
which  have  averaged  one  million  hnndredwiei|^iftB»  and  liiia  b  onlgr 

the  British  imports. 


Owti. 

1840 815,604 

1850 447,797 

1860 804,826 


1870 
1875 


•• 


•• 


•• 


Cirtik 
888yf70 


Marseilles  also  reoeiTes  about  1000  ton%  and  the  United  State 
some  quantity. 

The  oil  rivers  of  Biafra  and  Benin  extend  orer  800  mQes  of  eoaaL 
and  include  the  isknd  of  Fernando  Po.  The  ohief  eaqports  eonrisl  oi 
pakn  oil  and  palm  kernels. 

In  1872  the  number  of  British  traders  was  twenij-fiMii^  and 
there  were  two  foreign.  These  twentyndz  palm-oil  traders  have  f^ 
five  trading  establishments  in  seven  rivers^  and  omnloj  SKff  wbm 
agents,  derks,  &a,  419  bladkSy  and  2000  kroomen.  The!ranaiido  Bo 
oU  crop  never  exceeds  400  tons  a  year,  and  yet  from  the  number  of 
oil  palms  there  at  least  4000  tons  rxdf^i  be  obtained,  bnt  the  SSgOOO 
aborigines  do  not  care  to  piodnoe  more.  More  oil  palms  nii{|^  bo 
grown,  for  there  is  abundttioe  of  room  for  them  in  the  oil  distrie^ 
though  it  is  but  a  mere  fringe  of  the  African  continent.  Bnt  the 
natives  never  think  of  planting  oil  palms.  The  river  chiefs,  now  oil 
brokers,  were  slave  brokers  formerly. 

The  following  table  gives  the  quantity  of  palm  oil  imported  into 
the  United  Kingdom  for  a  series  of  years : 


Cwt8. 

1840 815,504 

1841 402,126 

1842 424,242 

1843 418,429 

1844 414,648 

1845 505,704 

1846 866,853 

1847 476,301 

1848 510,218 

1849 493,831 

1850 447,797 

1851 608,550 

1852 523,813 

1853 636,628 

1854 752,618 

1855 810,394 

1856 786,701 

1857 854,791 

1868 778,230 


1859 685,794 

1860 804,326 

1861 740,332 

1862 865,890 

1863 790,224 

1864 666,582 

1865 798,724 

1866 799,210 

1867 812,080 

1868 960,059 

1869 814,520 

1870 868,270 

1871 1,047,882 

1872 1,006,497 

1873 1,017,947 

1874 1,067,767 

1875 904,562 

1876 864.472 


Palm-hemel  Oil. — The  kernels,  with  the  exception  of  an  insig- 
nificant quantity  used  for  the  manufacture  of  oil  for  domestic  purposes 
in  Africa,  were  formerly  thrown  away.  Attention  was  first  drawn  to 
their  utilization  in  Liberia.  Within  tho  last  fifteen  years  they  have 
been  more  generally  collected  and  employed.  The  shell  being  broken, 
the  kernels  are  shipped  to  bo  pressed  for  oil,  &c  Vast  extension  of 
the  African  trade  has  arison  out  of  this  new  article  of  export 
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It  has  been  estimated  by  competent  authorities  that  from  the 
50,000  tons  of  palm  oil  shipped  there  most  bo  10,000,000  bushels  of 
kernels,  equal  to  223,000  tons  in  weight.  The  average  yield  from 
these  kernels  being  about  30  per  cent.,  Sf  all  were  utilized  this  would 
furnish  76,000  tons  more  of  oil,  worth  at  the  price  of  cocoanut  oil 
(which  it  closely  resembles)  about  2,700,000Z.  If  we  add  to  this  the 
value  of  the  oUcake,  112,000  tons  at  62.  per  ton,  we  should  have  a 
▼ery  large  increase  to  the  value  of  the  oU-palm  trade  with  Western 
Africa. 

Palm-nut  oil  is  obtained  on  the  coast  from  the  seed  or  kernel, 
by  roasting,  beating,  and  boiling.  In  Liberia,  on  a  small  scale,  a 
bushel  of  kernels  was  found  to  yield  two  gallons  of  oil,  but  with  good 
presses  a  very  much  larger  yield  than  this  is  obtained. 

The  palm  kernels  are  quoted  in  London,  January,  1877,  at  12Z.  10^. 
to  14/.  per  ton.  The  kernel,  which  is  nearly  white,  is  covered  by  a 
thin  brownish  layer  of  woody  fibre,  and  in  consequence  of  this  the  palm- 
nut  meal  has  a  light-brown  or  dirt-coloured  appearance.  The  size  of 
the  kernels  varies  from  that  of  a  hazel  nut  to  that  of  a  small  pigeon's 
egg.  They  are  very  hard,  nearly  inodorous,  rather  insipid  to  the 
taiste,  and  extremely  rich  in  fatty  matter,  possessing  the  consistencyof 
butter,  with  the  useful  property  of  not  readily  turning  rancid.  The 
extraction  of  the  oil  necessitates  the  reduction  of  the  kernels  into  a 
tolerably  fine  powder,  and  the  application  of  powerful  crushing 
machinery  and  gentle  heat.  Notwithstanding  these  means,  the  cake 
or  meal  left  in  presses  contains  usually  a  larger  proportion  of  fat  than 
is  found  in  most  other  kinds  of  oilcake.  It  surpasses  all  other  articles 
of  cattle  food  in  its  theoretical  value  as  a  fj&t  producer,  as  the  fol- 
lowing analysis  by  Dr.  Yoelcker  will  show.  In  the  best  linseed 
cake  file  percentage  of  oil  rarely  amounts  to  12  per  cent.,  indeed 
10  per  cent,  may  be  taken  as  a  fair  average : 

Ifoishire       7-49 

Fatty  matters      26*57 

AlbaminoaB  oompoundB  *  (flesh-fomiing  raattors) . .  1 5  *  75 

Starch,  mucilage,  sugar,  and  digestible  fibre        . .  37  *  89 

Woody  fibre  (celluloee)      8-40 

Mineral  matters  (ash)       3*90 


Total 

*  Containing  nitrogen,  2*62. 


100 


In'  1863  the  palm-kernel  trade,  then  newly  introduced,  furnished 
2665  tons  of  kernels  from  Lagos.  The  progress  that  has  been  made 
since  is  shown  by  the  following  figures : 


Tons. 

1865     2.631 

1866     7,216 

1867     13,619 

1868     15,498} 

1869     20,394 


Ton& 

1870     15,894 

1871     19,375 

1872     16,870 

1873     16,410 

1874     25,192 


The  value  of  the  palm  kernels  now  shipped  from  this  single  port 
averages  nearly  300,000Z.,  or  double  that  of  the  palm  oil;  and  of 
those  shipped  from  tiic  Gold  Coast  in  the  two  years  ending  1870  was 


248  TBI  QOKUn  PAUL 

60,9162.  From  Siorra  Leone  there  were  abo  diipped  in  ISTO,  110^ 
tons  and  2502  boshels  of  palm  kernels. 

Thb  Gk>in7n  Palm  {Arenga  ioaikafifnra^  Lah. ;  Saguenu  BumphHf 
Boxb. ;  Bora88U8  OomutuB^  Loor.,  Qomuiui  $ae€harifer€i,  8pr.)  is  one  of 
iho  most  useful  palms,  and  ooours  in  a  wild  state  thioagbont  the 
islands  of  the  Indian  Arohipela^y  but  is  more  oommon  in  the  in- 
terior, principally  in  the  hillj  districts,  than  on  the  sesrooast,  and  is 
also  very  generally  cultiyated  by  the  yarious  people  who  inhabit  that 
region.  This  palm  attains  a  height  of  thirty  or  fwfy  ^<^  m:^  besides 
its  saocharine  sap  furnishes  a  highly  yuuaUe  black  fibrous  sub- 
stance, Ejoo  fibre,  superior  in  quuity,  cheapness,  and  durability  to 
that  obtained  from  the  husk  of  the  ooooanut,  and  renowned  for  its 
power  of  resisting  wet  It  is  used  by  the  natives  of  the  Indian 
udands  for  every  purpose  of  oordage,  oamestic  and  navaL  Under- 
neath this  material  is  found  a  substuice  of  a  soft  gossamer -like 
texture,  which  is  imported  into  China.  It  is  applied  as  oakum  in 
oauUdnff  the  seams  of  ships,  and  more  generally  as  tinder  fbr  kindling 
fire ;  it  is  for  the  latter  purpose  that  it  is  chiefly  in  request  among  the 
Ohinese. 

The  principal  production  of  this  ]^alm  is  the  toddy  (from  the  San- 
scrit Tade),  which  is  obtained  according  to  Grawfnrd  in  the  following 
manner :  One  of  the  spadices  is  on  the  first  appearance  of  fruit  beaten 
on  throe  snccessivo  days  with  a  small  stick,  with  the  view  of  deter- 
mining the  sap  to  the  wounded  part.  The  spadix  is  then  cut  a 
little  way  from  its  root  (base),  and  the  liquor  which  pours  out  is 
received  in  pots  of  earthenware,  in  bamboos,  or  other  vessels.  The 
Gk)mnti  palm  is  fit  to  yield  toddy  when  nine  or  ten  years  old,  and 
continues  to  yield  it  for  two  years,  at  the  average  rate  of  three 
quarts  a  day. 

When  newly  drawn  the  liquor  is  clear,  and  in  taste  resembles  fresh 
must.  In  a  very  short  time  it  becomes  turbid,  whitish,  and  some- 
what acid,  and  quickly  runs  into  the  vinous  fermentation,  acquiring 
an  intoxicating  quality.  In  this  state  great  quantities  are  consumed ; 
a  still  larger  quantity  is  applied  to  the  purpose  of  yielding  sugar. 
With  this  view  the  liquor  is  boiled  to  a  syrup,  and  thrown  out 
to  cool  in  small  vessels,  the  form  of  which  it  takes,  and  in  this  shape 
it  is  sold  in  the  markets.  This  sugar  is  of  a  dark  colour  and  greasy 
consistence,  with  a  peculiar  flavour ;  it  is  the  only  sugar  used  by  the 
native  population.  The  wine  of  this  palm  is  also  used  by  the  Olunese 
residing  in  the  Indian  islands  in  the  preparation  of  the  celebrated 
Batavian  arrack. 

In  Malacca,  the  Gomuti,  there  termed  Eabong,  is  principally  culti- 
vated for  the  juice  which  it  yields  for  the  manufacture  of  sugar.  Like 
the  oocoanut  palm  it  comes  into  bearing  after  the  seventh  year.  It 
produces  two  kinds  of  "  mayams  *'  or  spadices,  male  and  fomaJe.  The 
female  spadix  yields  fruit,  but  no  juice,  and  the  male  vice  versd. 
Some  trees  will  produce  five  or  six  female  spadices  before  they  yield 
a  single  male  one,  and  such  trees  are  considered  unprofitable  by  the 
toddy  collectors;  but  it  is  said  that  in  this  case  they  yield  sago  equal 
in  qnality,  though  not  in  quantity,  to  the  Oycas  circinndliay  though  it  is 
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not  always  put  to  snch  a  roquisition  by  tho  natives  ;  others  will  pro- 
duce only  one  or  two  female  spadices,  and  the  rest  male,  from  each  of 
which  the  quantity  of  juice  extracted  is  the  same  as  that  obtained 
from  the  cocoanut  spadices.  A  single  tree  will  yield  in  one  day 
sufficient  juice  for  the  manufacture  of  five  bundles  of  jaggery,  valued 
at  two  cents  each.  The  number  of  mayams  shooting  out  at  any 
one  time  may  be  averaged  at  two,  although  three  is  not  an  uncommon 
case.  When  other  occupation  or  sickness  prevents  the  owner  from 
manufacturing  jaggery,  the  juice  is  put  into  a  jar,  where  in  a  few 
days  it  is  converted  into  excellent  vinegar,  equal  in  strength  to  that 
produced  by  the  vinous  fermentation  of  Europe.  Each  mayam 
will  yield  toddy  for  at  least  three  months,  often  for  five,  and  fresh 
mayams  make  their  appearance  before  the  old  ones  are  exhausted ; 
in  this  way  a  tree  is  kept  in  a  state  of  productiveness  for  a  number 
of  years,  the  first  mayam  opening  at  the  top  of  the  stem,  the  next 
lower  down,  and  so  on,  until  at  last  it  yields  one  at  the  bottom  of  the 
trunk,  with  which  the  tree  terminates  its  existence. 

Dr.  J.  E.  de  Yry  states,  that  although  the  natives  in  Java  extract  it 
by  a  very  rude  and  entirely  primitive^mode,  this  palm  contains  a  great 
proportion  of  cane  sugar.  He  thus  describes  the  process,  which 
differs  little  from  that  pursued  for  obtaining  sap  and  sugar  from 
other  palms. 

'*  As  soon  as  the  palm  begins  to  blossom,  they  cut  off  the  part  of  the 
stem  that  bears  the  flower ;  there  flows  from  the  cut  a  sap  containing 
sugar,  which  they  collect  in  tubes  made  of  bamboo  cane,  previously 
exposed  to  smoke,  in  order  to  prevent  the  fermentation  of  the  juice, 
which,  without  this  precaution,  would  take  place  very  quickly  under 
the  double  influence  of  the  heat  of  the  climate  and  the  presence  of 
a  nitrogenous  matter. 

'*  The  juice  thus  obtained  is  immediately  poured  into  shallow  iron 
basins,  heated  by  fire,  and  is  thickened  by  evaporation,  till  a  drop 
falling  on  a  cold  surface  solidifies ;  this  degree  of  concentration  at- 
tained, the  contents  of  the  kettle  are  put  in  forms  or  great  prismatic 
lozenges.  Several  thousand  pounds  of  sugar  are  thus  obtained  yearly. 
I  have  collected  some  of  the  sap  in  a  clean  glass  bottle,  and  I  found  that 
the  unaltered  juice  does  not  contain  any  glucose,  but  a  nitrogenous 
matter,  which,  by  the  heat  of  the  climate,  quickly  converts  a  part  of 
the  cane  sugar  into  glucose.  In  order  to  prove,  without  employing  any 
artificial  means,  that  the  juice  exuding  from  the  tree  contains  pure 
cane  sugar,  I  collected  a  sample  directly  in  alcohol ;  the  nitrogenous 
principle  is  thus  eliminated  by  coagulation ;  a  mixture  of  equal  parts 
of  juice  and  alcohol  has  been,  after  filtration,  evaporated  on  the  sand- 
bath  to  the  consistence  of  syrup.  I  brought  this  syrup  with  me  on 
returning  from  Java ;  and  during  the  voyage  it  became  solid,  pre- 
senting very  fine  and  well-defined  crystals  of  cane  sugar,  inmie- 
diately  recognized  as  such  by  all  the  experts.  At  the  Congress  of 
Giessen,  I  spoke  of  the  preparation  of  sugar  from  palms  as  the  only 
rational  mode  of  obtaining  sugar  in  the  future,  basing  my  opinion  on 
the  following  grounds :  Sugar,  by  itself,  being  only  composed,  in  a 
state  of  purity,  of  carbon,  hydrogen,  and  oxygen,  does  not  take 
anything  from  the  soil;    but  the  plants  now  mainly  cultivated  for 
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extraotmg  sagar,  tIi.  the  B^a  vulgmrk  ind  fhe  Samhmum  cfidmuwm, 
require  for  their  deyebpment  a  great  amoimt  of  safartaaoes  firom  the 
soil  in  which  they  grow,  whence  it  foUowa  that  their  ooltofe  exhauata 
the  soiL  But  tbia  is  not  the  only  eril ;  what  ia  worae  i%  that^tba 
space  now  occupied  by  beetroots  in  Europe^  and  by  auflai^^ane 
between  the  tropics,  might  and  ought  to  aerfe  fbr  the  ownxe  of 
wheat  or  of  forage  in  Europe,  and  for  rice  under  the  tropioa ;  and  it 
is  mj  opinion  that,  comndftring  the  inereaae  of  populatioo,  tlie 
time  IS  not  £ur  distant  when  it  wm  be  absolutely  neoeaaarr  to  defota 
to  the  culture  of  wheat  or  rice  the  landa  now  employed  m  beetroot 
or  cane.  While  the  cane  and  beetroot  require  a  aoil  fit  fat  oeiea]% 
the  Aren  palm  prospers  on  soils  entirely  unfit  tat  their  culture,  ao 
unfit,  indeed,  that  one  might  t^  in  Tain  to  grow  on  them  riee  or 
cereals ;  the  Aren  palm  thntea  in  the  jraofound  HUeya  of  Jmy%  and 
in  some  parts  of  the  island  extends  from  the  shores  <n  the'sea  to  tlie 
interior,  where  the  tree  is  found  in  gro^M  ^nd  it  is  TOiy  poeaible  to 
make  rich  plantations  of  that  fine  tree.  There  is  one  drawback,  but 
not  a  very  serious  one ;  the  tree  must  be  eleyan  or  twelye  yean  did 
before  it  will  yield  sugar.  When,  however,  it  commences,  the  opera- 
tion can  be  repeated  during  seveial  years,  and  the  preparation  of  the 
3comes  a  continuous  indust^,  uxA  not  an  interrupted  one,  aa 


sugar  becomes 

it  is  now.  According  to  my  average,  a  field  of  thirty  ares  (f  acre) 
planted  with  those  trees  should  produce  yearly  2400  kilogrammes 
of  sugar  in  a  soil  quite  unfit  for  any  other  kind  of  culture." 

Like  the  true  sago  palm,  the  Gomuti  affords  a  medullary  matter 
from  which  a  farina  is  prepared.  In  Java  it  is  the  only  source  of 
this  substance,  which  in  the  western  and  poorer  part  of  the  island  is 
used  in  considerable  quantity  and  offered  for  sale  in  all  the  markets. 
It  is  smaller  in  quantity  than  the  pith  of  the  true  sago  tree,  more 
difficult  to  extract,  and  inferior  in  quality ;  having  a  certain  peculiar 
fiavour  from  which  the  farina  of  the  true  sago  is  free.  Ihr.  Box- 
burgh  observes,  "I  cannot  avoid  recommending  to  everyone  who 
possesses  land  in  India,  particularly  such  as  is  low  and  near  the  coasts, 
to  extend  the  cultivation  of  this  useful  and  elegant  palm  as  much  as 
possible.  The  wine  itself  and  the  sugar  it  yields,  the  black  fibres  for 
cables  and  cordages,  and  the  pith  for  sago,  independent  of  many  other 
uses,  are  objects  of  very  great  importance.  From  observations  made 
in  the  Botanic  Garden  at  Calcutta,  well- grown  thriving  trees  produce 
about  six  leaves  annually,  and  each  leaf  yields  from  8  to  16  ounces 
of  the  clean  fibre.  They  are  in  blossom  all  the  year ;  one  lately  cut 
down  yielded  about  150  lbs.  of  good  sago  meal.*' 

The  interior  of  the  small  fruit  are  prepared  and  extensively  used 
as  sweetmeats  by  the  Chinese  in  Sumatra. 

The  Wild  Datb  Palm  of  India. — The  following  paper,  on  "  The 
ManuiactureTof  Date  Sugar,"  is  by  Mr.  S.  H.  Bobinson,  of  Calcutta. 

PlweniXj  the  genus  to  which  the  date  palm  belongs,  comprises  nine 
known  species,  of  which  six  are  indigenous  in  India,  and  are  distin- 
guished as :  1,  acaulis ;  2,  daciylifera ;  3,  puaiUa ;  4,  farinifera ;  5, 
sykfestris  ;  6,  paludoM.  Of  those  No.  4  produces  sago  of  an  inferior 
quality ;  and  the  leaves  of  all  the  species  furnish  materials  for  mats 
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or  thatch  for  houses.  The  sugar-yielding  variety,  Phcenix  sylveatris, 
is  known  as  the  wild  date  of  Bengal.  Phoenix  dactylifera  is  the  name 
given  to  the  true  date  palm  of  Arabia  and  Africa  ;  but  as  it  appears 
to  be  undistinguishable  from  the  Bengal  variety,  except  in  size  and 
vigour  of  growth,  there  seems  little  doubt  that  any  apparent  difference 
is  due  only  to  superior  cultivation  and  variety  of  climate  or  soil,  and  to 
its  being  always  a  cultivated  tree  in  Bengal ;  the  specific  name  sylvestris 
may  have  been  originally  given,  owing  to  its  inferiority  in  size  to  the 
African  or  Arabian  tree,  with  which  European  botanists  were  more 
early  flEuniliar. 

The  date  palm,  when  not  stunted  in  its  growth  by  extraction  of  its 
juice  for  sugar,  is  a  very  handsome  tree,  rising  in  Bengal  to  from  thirty 
to  forty  feet  in  height,  with  a  dense  crown  of  leaves  spreading  in  a 
hemispherical  form  from  its  summit.  These  leaves  are  from  ten  to 
fifteen  feet  long,  and  composed  of  numerous  leaflets  or  pinnules  about 
eighteen  inches  long.  The  trunk  is  rough,  from  the  adherence  of  the 
bases  of  the  falling  leaves,  which  serves  to  distinguish  it  at  a  glance 
from  the  smooth-trunked  cocoanut  palm,  which  in  its  leaves  only  it 
resembles.  Like  all  of  the  Phcenix  genus  the  trees  are  dicBcious,  and 
the  fruit  hangs  in  dense  bunches  from  the  centre  of  the  crown  of  the 
female  tree ;  it  flowers  abont  April  or  May,  and  the  fruit  ripens  in 
July  or  August ;  the  latter  is,  however,  of  a  very  inferior  description 
in  Bengal,  and  is  seldom  gathered  except  for  seed,  from  which  the 
young  trees  are  raised.  The  fruit,  indeed,  consists  more  of  seed  than 
of  pulp,  and  altogether  is  only  about  one-fourth  the  size  of  the  Arabian 
kind  brought  annually  to  Calcutta  for  sale,  and,  when  fresh  imported,  a 
rich  and  fitvourite  fruit  there.  This  inferiority  of  the  Bengal  fruit  m&j. 
no  doubt  be  attributed  to  the  entire  neglect  of  its  improvement  there 
from  time  immemorial,  and,  perhaps,  in  some  measure  to  the  practice 
of  tapping  the  trees  for  their  sap,  so  universally  followed  in  the 
districts  around  Calcutta,  its  principal  range  of  growth. 

The  date  tree  is  met  with  in  almost  every  part  of  Bengal  Proper, 
but  it  flourishes  most  congenially,  and  is  found  plentifully  only  in 
the  alluvial  soils  which  cover  its  south-eastern  portion,  excepting 
only  such  tracts  as  su£fer  entire  submersion  annually  from  the  over- 
flow of  the  rivers,  as  is  common  in  portions  of  the  Dacca,  Mymunsing, 
and  Snnderbund  districts.  The  extent  of  country  best  suited  for  its 
growth,  and  over  which  it  is  found  most  plentifully  as  above  indicated, 
may  therefore  be  taken  as  within  an  area  stretching  east  and  west 
about  200  miles,  and  north  and  south  about  100  miles,  and  compre- 
hending by  a  rough  estimate  about  9000  square  miles — within  an 
irregular  triangular  space. 

The  practice  of  extracting  its  juice,  however,  for  the  production  of 
sugar,  extends  at  present  over  a  much  smaller  area,  probably  not 
more  than  two-thirds  of  the  above-described  space ;  and  if  we  con- 
sider further,  how  small  a  portion  of  these  favourite  date  districts  aro 
as  yet  occupied  by  date  tree  cultivation,  the  room  for  its  future 
extension,  even  if  confined  to  these  tracts  alone,  appears  a  wide  one 
indeed.  If  we  trace  an  irregular  parallelogram,  stretching  eastward 
from  Eishengunge,  in  the  Nuddea  district,  to  Backergunge,  and  from 
Mahdupporo,  in  Furreedpore  district  souUiward  to  the  borders  of  the 


252  THI  WILD  DAT!  PALM  OT  HTDIA. 

Sundorbnnds,  wo  shall  find  a  space  of  about  100  miles  long,  by  80 
broad,  and  comprehending  the  district  of  Jessore,  with  portions  of 
Furrcodpore,  Nnddea,  and  Bnrrisanl,  to  which  the  product  of  date 
sngar  is  mainly  confined,  although  the  goor— or  the  first  raw  produce 
made  by  boiling  down  the  juice— is  found  commonly  manufiustured 
for  native  consumption  on  the  spot,  in  many  localities  situated  beyond 
these  assumed  limits. 

Throughout  the  present  date  tract,  the  quantity  and  quality  of  the 
sugar  produced  vary  considerably.  The  mgh  and  dry  lands  of  parts 
of  Eishnaghur  and  Pnbna  yield  a  strong  well-crystallixed  product, 
though  less  in  quantity  than  from  trees  of  the  Jessore  and  Sunder- 
bunds  soils ;  in  which,  with  a  more  rapid  growth  of  the  tree  and  a 
greater  flow  of  sap,  a  less  rich,  though  still  good  and  grainy  sugar  is 
produced.  The  cultivation  in  these  districts  is  accompanied  by  a 
great  advantage,  in  the  cheap  and  abundant  supply  of  fuel  for  boiling 
the  juice  and  refining  the  sugar ;  and  there  is  probably  no  part  of 
Bengal  where  the  cultivation  may  be  extended,  with  more  profit  than 
in  the  more  elevated  lands  of  the  Sunderbund  grants. 

The  young  plants  are  raised  from  seed  sown  during  the  rains,  and 
are  ready  for  planting  out  in  the  following  April  or  May,  after  the 
first  showers  of  the  season  have  moistened  the  ground  sufficiently. 
Before  the  date  sugars  became  important  as  a  staple  for  export,  and 
the  cultivation  extended,  the  trees  were  seldom  seen  planted  elsewhere 
than  along  the  hedge-rows  or  boundaries  of  the  fields,  or  on  other 
spots  whore  they  did  not  interfere  with  the  growth  of  cereals  or  other 
field  crops.  Gradually  as  date  produce  became  more  valuable,  sys- 
tematic plantations  appeared,  and  fields  were  set  with  trees  ten  and 
fifteen  feet  apart,  but  without  much  regard  to  order  or  regularity  of 
distance.  After  planting,  no  manuring  or  further  expense  was  in- 
curred, except,  perhaps,  in  supplying  fresh  plants  in  place  of  those 
destroyed  by  cattle. 

The  spaces  between  the  trees  are  generally  occupied  by  oil-seeds  or 
other  dry-woather  crops,  and  thus  the  cost  of  a  native  plantation  is 
reduced,  whilst  the  trees  benefit  by  the  ploughing,  which  loosens  the 
earth,  and  the  ground  is  kept  free  from  weeds. 

At  the  expiry  of  the  fifth  year  from  the  planting  of  the  young  tree 
in  the  field,  it  is  ready  to  be  tapped  for  its  juice.  This  is  the  average 
time  allowed,  tliough  it  may  bo  varied  a  year  sooner  or  later  by  the 
dificrence  of  soil  and  climate.  The  first  year  a  young  tree  is  tapped, 
it  is  reckoned  to  yield  only  half  the  usual  quantity  of  juice  produced 
by  a  fnll-gro>vn  tree ;  in  the  second  year  of  tapping  it  is  reckoned  to 
yield  three-fourths  of  full  average  quantity ;  and  it  is  not  till  the 
third  year  of  bearing  that  it  is  considered  as  in  full  yield. 

The  process  of  tapping  and  extracting  the  juice  commences  about 
the  1st  of  November.  Some  days  previously  the  lower  leaves  of  the 
crown  are  stripped  off  all  round,  and  a  few  extra  leaves  from  the  side 
of  the  tree  intended  to  be  tapped.  On  the  part  thus  denuded  a 
triangular  incision  is  made  with  a  knife  about  an  inch  deep,  so  as  to 
penetrate  through  the  cortex,  and  divide  the  sap  vessels ;  each  side 
of  the  triangle  measuring  about  six  inches,  with  one  point  downwards, 
in  which  is  inserted  a  piece  of  grooved  bamboo,  along  which  the  sap 
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trickles,  and  l^m  thence  drops  into  an  earthen  pot  suspended  under- 
neath it  by  a  string.  The  pots  are  suspended  in  the  evening,  and 
removed  very  early  the  following  morning,  ere  the  sun  has  sufficient 
power  to  warm  the  juice,  which  would  cause  it  immediately  to  ferment, 
and  destroy  its  quality  of  crystallizing  into  sugar. 

A  plantation  is  always  divided  by  the  cultivator  into  seven  equal 
sections,  and  one  such  section  is  tapped  daily.  The  cutting  is  made  in 
the  afternoon,  and  the  pot  suspended  as  above  mentioned.  Next  morning 
the  pot  is  found  to  contain,  from  a  full-grown  tree,  ten  seers  of  juice,  the 
second  morning  four  seers,  and  the  third  morning  two  seers  of  juico 
(the  seer  is  about  2  lbs.) ;  the  quantity  exiiding  afterwards  is  so  small, 
that  no  pot  is  suspended  for  the  next  four  days.  On  the  evening  of  the 
seventh  day  it  again  comes  to  the  turn  of  this  section  of  trees  to  be 
cut,  which  is  effected  by  a  thin  slice  being  pared  from  the  triangular 
face,  which,  by  again  dividing  the  sap  vessels,  causes  the  juice  to  flow 
afresh  as  at  flrst.  Each  section  is  thus  cut  in  succession,  and  the 
process  is  repeated  throughout  the  goor  season,  which  usually  ter- 
minates about  the  15th  of  February,  after  which  the  heat  of  the 
weather  causes  the  juice  to  ferment  so  rapidly,  that  it  is  no  more 
convertible  into  sugar,  and  consequently  not  worth  the  labour  of 
extraction  and  evaporation  of  its  water,  as  molasses  only  would  bo 
the  product.  Juice  produced  during  the  day-time  of  the  cold  season 
is  of  similar  quality,  and  for  the  same  reason  is  allowed  to  run  to 
waste. 

Daily  at  sunrise,  throughout  the  goor  season,  the  industrious  ryot 
may  be  seen  climbing  his  trees,  and  collecting  at  a  convenient  spot 
beneath  them  the  earthen  pots  containing  the  juice  yielded  during 
the  past  night.  Under  a  rude  shed,  covered  with  the  leaves  of  the 
date  tree  itself,  and  erected  under  the  shade  of  the  plantation,  is  pre- 
pared the  boiling  apparatus  to  serve  for  the  goor  season.  It  con- 
sists of  a  hole  of  about  three  feet  in  diameter  sunk  two  feet  in  the 
ground,  over  which  are  supported  by  mud  arches,  four  thin  earthen 
pans  of  a  semi-globular  shape,  and  eighteen  inches  in  diameter ;  the 
hole  itself  is  the  furnace,  and  has  two  apertures  on  opposite  sides 
for  feeding  in  the  fuel,  and  for  escape  of  the  smoke.  The  flre  is  lit 
as  soon  as  the  juice  is  collected,  and  poured  into  the  four  pans,  which 
are  kept  constantly  supplied  with  fresh  juice  as  the  water  evaporates, 
until  the  whole  produce  of  the  morning  is  boiled  down  to  the  required 
density.  As  the  contents  of  each  pan  become  sufficiently  boiled, 
they  are  ladled  out  into  other  earthen  pots  or  jars,  of  various  sizes, 
from  five  to  twenty  seers  of  contents,  according  to  local  custom,  and 
in  these  the  boiled  extract  cools,  crystallizes  into  a  hard  compound  of 
granulated  sugar  and  molasses,  and  is  brought  to  market  for  sale  as 
goor. 

The  subsequent  processes  by  which  the  goor  is  deprived  more  or 
less  of  its  molasses  and  impurities,  and  the  drier  and  more  merchant- 
able kinds  of  sugar  are  prepared  for  market,  will  now  be  briefly 
described.  These  processes  are  always  conducted  by  a  distinct  class 
of  operators,  who  purchase  the  goor  from  the  cultivators,  and  bring 
it  to  various  stages  of  purity  and  dryness  under  different  denomina- 
tions. 


•M 
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Ist  Ehanr  is  made  by  filling  fbe  goor  into  ooarse  stoks  or  gunny 
bags,  and  pressing  thorn  betvreen  bamboos  lashed  together,  or  beneath 
heavy  weights,  nntil  80  or  40  per  oent.  of  the  entire  weight  is  forced 
out  in  the  shape  of  molasses.  The  residue  is  then  mixed,  packed  in 
clean  bags,  and  is  ready  for  sale. 

2nd.  Fine  khanr  or  nimphool  is  made  by  repeating  the  above 
process  for  making  khaur ;  the  only  difEerence  b^nff  thi^  the  khanr 
IS  sprinkled  and  mixed  with  water  before  snlrjecting  it  to  the  second 
packing  and  pressore.  This  causes  a  further  portion  of  the  molaases  to 
be  washed  out  and  separated  from  the  mass,  and  the  product  is  lij^ter 
coloured  and  finer  tnan  the  khaur,  and  about  60  per  cent,  on^  of 
the  original  weight  of  goor  remains.  A  third  application  of  the  same 
process  is  sometimes  resorted  to,  which  carries  away  another  5  per 
cent,  of  the  original  weight,  and  leaves  a  residue  still  drier  and 
lighter  coloured  than  the  radinary  nimphooL 

In  all  nimphool  and  Uiaur  sugar^  nowevor,  a  certain  portion  of 
water  or  moisture  remains,  it  being  never  subjected  to  any  sun- 
drying  or  other  process  for  evaporating  the  water,  and  this  renders 
it  liable  to  deliquesce  and  sweat  through  the  bags  in  which  it  is 
usually  packed.  This  is  specially  the  case  in  damp  weather,  and  loss 
of  colour  and  acidity  follow  in  a  few  weeks. 

3rd.  Dullooah,  or  doloo,  is  made  by  filling  the  goor  into  round 
baskets  or  conical  earthen  vessels,  holcUng  two  or  throe  maunds  each. 
The  baskets  being  of  an  open  fabric,  and  the  cones  made  with  a  hole 
at  the  apex,  the  molasses  drains  from  the  goor  into  a  vessel  placed 
beneath,  the  process  being  encouraged  by  a  stratum  of  three  or  four 
inches  iJiick  of  a  wet  grass  or  aquatic  weed  called  '<  seala  "  placed  on 
the  surface  of  the  goor.  The  moisture  from  this  attenuates  the 
molasses  in  the  goor,  and  assists  the  draining.  As  soon  as  the  weed 
is  dry  it  is  removed,  and  the  npper  stratum  of  the  goor,  now  deprived 
of  its  molasses,  is  scraped  off  with  a  knifo  to  the  depth  of  two  or  three 
inches;  and  a  fresh  top  of  seala  or  wot  wood  is  applied.  When 
dry,  a  further  portion  of  sugar  is  cut  off  as  before,  and  this  is  re- 
peated unidl  the  basket  or  cone  is  emptied.  The  sugar,  as  scraped  off, 
is  exposed  in  the  sun  on  mats  to  dry,  and  is  then  mixed  and  packed 
for  sale  ;  and  is,  when  well  made,  a  dry,  light,  sand-coloured  dullooah. 
Thirty  to  forty  per  cent,  of  produce,  varying  with  the  quality  of  the 
goor,  is  made  in  this  way  from  a  given  quantity  of  the  latter.  The 
resulting  molasses  having  by  the  operation  of  the  weed  a  small  por- 
tion of  the  sugar  crystal  melted  with  it,  is  subjected  to  a  boiling  to 
evaporate  the  water,  and  an  inferior,  weiJi-grained,  and  dark-coloured 
goor  is  the  result.  This  is  again  subjected  to  the  weod-draining  as 
before,  and  a  further  portion  of  10  to  15  per  cent,  weight  of  the 
original  goor  is  obtained.  DuUooahs,  if  well  dried  before  being 
packed,  may  be  kept  without  deteriorating  for  several  months  if  the 
weather  be  dry ;  but  thoy  always  imbibe  moisture,  and  sustain  con- 
sequent injury  from  the  damp  air  of  the  rainy  season  in  Bengal 

4th.  Pucka  Gheenee,  or  gurpatta,  is  the  native  refined  sugar,  made 
by  subjecting  khaur  to  a  process  somewhat  resembling  that  of  the 
English  refiner.  The  khaur  is  melted  in  water  to  the  consistency  of 
thin  syrup,  which  is  then  placed  over  a  fire  in  an  earthen  pan,  and 
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brought  to  boiling  point,  tho  defecation  being  assisted  by  potash 
temper  and  sprinkl^g  in  of  cold  water.  After  slumming,  it  is  Stored 
through  a  cotton  cloth,  and  the  clarified  syrup  boiled  briskly  until 
the  water  is  evaporated  to  6nch  a  degree  as  to  allow  4;he  sugar  to 
form  a  hard  crystal  as  it  cools.  It  is  then  poured  into  an  ^rthen 
oone,  and,  when  cold,  the  plug  is  withdrawn,  and  the  syrup  allowed  to 
drain  from  it,  assisted,  as  in  the  dullooah  process,  by  the  application 
of  the  damp  weed  or  seala.  As  it  becomes  whitened  by  the  latter,  it 
is  scraped  off,  sun-dried,  and  packed  for  sala  The  syrup,  as  it  col- 
lects from  the  cones,  is  boiled  up  with  fresh  goor,  and  produces,  by 
the  same  process,  an  inferior  or  second  quidity  of  gurpatta;  the 
syrups  of  the  latter  are  once  more  boiled  alone,  and  produce  a  still 
inferior  weak  and  reddish  sugar,  called  by  the  manufacturers 
"  jerunnee,"  which  is  literally  '*  lasts."  Gurpatta,  if  well  made,  and 
pure  from  mixture  of  other  kinds,  is  of  a  bright  and  clean  aspect,  fine 
and  dry ;  and,  if  protected  from  the  weather,  will  keep  without  injury 
throughout  the  rainy  season.  The  ordinary  yield  of  gurpatta  from 
throe  maunds  (40  seers  each)  of  good  goor  is  reckoned  as  follows : 

Mds.  tra. 

First  or  white  gurpatta     0    20 

Inferior  or  mixed  ditto      0    10 

Sjrap  or  jemimee      0    10 

Molasaes      1    28 

Loss  - 0    12 

Total 8      0 

5th.  D.obarah  is  a  quality  superior  to  gurpatta,  being  a  good  white, 
dry,  and  well-crystallized  sugar.  The  process  is  sinular  to  that  of 
the  gurpatta ;  but  the  material  used  being  dullooah  instead  of  khaur,  a 
purer  sugar  is  obtained,  which  much  resembles  the  crushed  refined 
sugar  of  the  European  refiner. 

The  following  further  details  are  given  by  Babu  Bamshunker,  Sen, 
Deputy  Magistrate  and  Deputy  Collector,  Jessore  : 

After  all  that  has  been  written  on  this  subject  by  Oolonol  Gastrell 
in  his  Statistical  Beport,  dated  1868,  and  by  Mr.  Westland  in  his 
account  of  Jessore,  dated  1870,  very  little  remains  to  be  said  on  this 
most  important  branch  of  native  industry ;  but  still,  as  my  investiga- 
tions were  directed  towards  the  ascertainment  of  the  present  state  of 
date  cultivation  and  the  manufacture  of  sugar  from  the  juice  of  the 
tree,  I  shall  attempt  to  record  the  results  of  these  inquiries. 

In  May  and  June  seeds  are  gathered  from  under  old  date  trees  and 
sown  broadcast  in  a  nursery  near  enough  to  the  ryot's  house.  They 
sprout  forth  within  fifteen  to  thirty  days,  and  sooner  if  there  is  an 
intervening  downpour.  The  seedlings  are  then  fenced  round  in  order 
to  save  the  tender  leaves  from  the  bite  of  the  goat  or  cattle.  As  soon 
as  two  leaves  appear  a  weeding  begins,  which  is  kept  up  twice  in  the 
year  as  long  as  the  plants  continue  in  the  nursery  for  two  or  three 
years.  After  this  term,  when  the  rains  begin  to  fall  copiously,  they 
are  transplanted  into  an  open  garden,  which  is  prepared  by  four  or 
five  ploughings  and  manured  with  sweepings  and  cowdung.  A  high 
and  rich  ground  is  always  preferred ;  but  soils  which  are  of  a  mixed 
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nature  and  easily  yield  to  the  ploagh,  aie  better  adapted  than  the  low 

and  saline. 

The  trees  are  planted  in  eren  rows  seven  or  eight  onbits  apart  in 
order  to  allow  sufficient  space  for  intermediate  Tontilation  rad  the 
taming  of  the  plough  and  ladder  within  the  interyening  space.  The 
gronnd  is  ploughed,  and  the  soil  aroond  the  tree  is  tamed  up  with  the 
spade  twice  a  year,  as  otherwise  the  overgrowth  of  the  stew  mm 
(tdu)  chokes  up  and  kills  the  tender  plsnts.  The  side  leaves  of  the 
plant  are  cut  o£f  every  year  in  wintor  for  the  convenience  of  culti- 
vating the  gardens  with  cold-weather  crops,  which  are  generally  sown 
therein  as  long  as  the  plants  are  voung  and  their  leaves  short ;  bal 
when  they  have  spread  out  so  much  as  to  obstruct  heat  and  ligh^  the 
cultivation  of  other  crops  is  put  oSL  The  raising  of  these  crops  in  the 
date  gardens,  instead  of  intmering  with  the  trees,  is  rather  oondiMdve 
to  their  growth,  as  the  soil  is  kept  dean  thereby  and  tdu  grass  (£bu»- 
charum  cylindricum)  kept  back.  In  gardens  wh^  the  trees  are  wide 
apart,  the  au8  dhim  is  caltivated,  and  an  average  crop  is  always 
obtained. 

Inundations  injure  the  trees  when  they  are  young ;  for  if  the  water 
rises  high,  it  deposits  its  loam  on  the  tender  head  leaves,  uid  thus 
suffocates  the  plant  to  death.  The  fouler  and  higgler  the  water,  the 
greater  is  the  danger  to  the  date  tree.  Young  and  robust  trees 
escape  storms  and  cyclones  scatheless,  but  the  tall  ones  are  many  a 
time  and  oft  pressed  down  by  the  force  of  the  wind,  and  although  not 
quite  uprooted,  placed  permanently  in  a  slanting  position.  There  is 
a  kind  of  larva  called  maira  or  kora,  which  destroys  the  plant  in 
large  numbers  by  boring  out  the  heads  and  eating  up  the  top  leaves. 

When  seven  or  eight  years  of  age,  the  tree  is  fit  for  yielding  the 
sap.  Ordinarily  the  east  or  west  side  of  the  tree,  being  better  exposed 
to  the  influence  of  the  sun,  is  chosen  for  tapping ;  but  in  some  cases 
the  north  and  south  sides  are  also  taken  up  if  more  convenient  for  the 
purpose  of  ascent  and  descent.  The  position  and  bend  of  the  tree, 
as  well  as  its  accessibility  to  the  climber,  determine  the  side  on  which 
the  first  cutting  is  to  be  made.  If  it  stands  at  an  acute  angle  with  the 
surface  of  the  soil,  the  side  uppermost  is  subjected  to  the  paring 
knife.  Sometimes  a  tree  in  which  the  first  parings  were  east  and  west 
has  its  subsequent  cuttings  gradually  brought  round  to  north  and 
south,  if  it  has  been  beaten  down  by  a  cyclona  The  tapping  con- 
tinues on  from  year  to  year  until  tiie  head  of  the  tree  presents  a 
withered  and  half-dead  appearance.  In  three  trees  I  counted  as  many 
as  forty-two,  forty-three,  and  forty-four  alternate  notches,  thus  show- 
ing that  they  had  been  continually  tapped  for  those  long  series  of 
years,  and  they  appeared  still  capable  of  being  subjected  to  that  pro- 
cess for  two  or  three  years  more.  When  on  these  high  and  tall  trees 
the  head  is  no  longer  erect  in  position,  the  tapping  must  cease. 

The  implements  used  in  cutting  the  tree  are  (1)  the  gachua  dao^ 
a  sharp  and  broad  instrument  with  which  the  paring  is  made ;  (2)  the 
kolach  or  goatskin  cover  which  the  gcuihi  or  cutter  fits  to  his  waist  in 
order  to  prevent  friction  of  the  rope,  (3),  called  dara,  with  which  he 
attaches  liimself  to  the  tree  as  ho  climbs  up  ;  (4)  the  thungi  or  narrow 
wicker  basket  hanging  from  his  waist  like  a  quiver  and  intended  to 
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hold  the  dao  and  nulUes ;  (5)  the  akra  or  hook,  on  which  the  juice  pot 
is  hong  when  he  gets  np  and  down  the  tree  with  it. 

Besides  the  cluster  of  date  trees  in  and  around  a  ryot's  tenement, 
large  open  gardens  occnpying  broad  areas  of  land  are  planted  with 
them.  Sometimes  they  are  planted  along  hedges  and  the  boundary 
ridges  of  fields.  The  tract  of  country  south  and  west  of  the  Naba- 
gunga  abounds  with  large  date  gardens,  particularly  the  line  of 
country  west  of  Magurah,  where  the  land  gradually  rises  higher  and 
higher  as  we  approach  the  confines  of  the  Nuddea  district 

South  and  west  of  Jhenidah  the  country  may  be  said  to  be  bristling 
with  date  trees  planted  in  square  plots  of  ten  or  fifteen  beegahs,  and 
these  increase  in  number  as  wo  come  nearer  and  nearer  to  the 
Elabadak.  The  line  north  of  the  Kumar,  being  subject  to  inundatioui 
is  not  a  well-planted  date  tract,  the  sugar-cane  also  having  retained 
its  hold  there  to  some  extent. 

In  October  the  side  of  the  tree  chosen  for  tapping  is  cleared  of  the 
leaves,  and  the  bark  just  below  the  head  is  cut  into,  so  as  to  form  an 
oblong  bare  surface  15  inches  by  12  inches,  in  proportion  to  the  cir- 
cumference of  the  tree.  After  a  week,  when  this  surface  is  perfectly 
dry,  its  upper  part  is  skilfully  pared  off,  till  the  white  and  softer 
wood  becomes  visible.  An  indenture  is  then  made  in  the  lower  part 
of  the  pared-off  surface,  along  the  sides  of  what  appears  to  be  an 
obtuse  angle,  with  the  angular  point  turned  downwards.  An  inch 
below  this  point  a  split  bamboo  twig,  seven  or  eight  inches  long,  is 
inserted  into  the  tree  in  order  to  conduct  the  sap  into  the  juice  pot  as 
it  oozes  out  of  the  white  surfaces  and  passes  in  &  thin  slow  stream 
through  the  two  sides  of  the  angle  as  it  were  through  two  drains.  If 
there  be  not  sufficient  juice  in  the  pared-off  surface,  it  is  left  un* 
touched  for  a  week  and  cut  anew  after  its  being  well  dried  up.  If  the 
out  is  deep  before  the  surface  is  dry,  the  head  of  the  tree  pines  away 
and  the  juice  decreases  in  quantity.  Careless  insertion  of  die  bamboo 
tube  sometimes  injures  the  young  plant,  which  may  cause  its  death. 

Date  trees  are  divided  into  three  classes,  according  to  their  age : 

(1)  The  comra  or  chara^  or  young  plant,  yielding  from  half  to  one 
and  a  half  seer  of  sap  in  the  first  year,  and  two  to  three  seers  subse- 
quently per  night. 

(2)  The  majhari^  or  middlo-aged,  called  also  utit  or  nalgaa — a  tree 
in  the  full  swing  of  its  juice-yielding  career,  supplying  seven  to  nine 
seers  per  night. 

(8)  The  hakni  or  dcaia^  so  named  from  its  age  and  yielding  its  juice 
late  in  the  season. 

The  trees  are  also  classed  as  male  and  female — the  former,  which 
bears  no  fruit,  yielding  the  sap  early  in  the  season,  being  called 
chotna ;  while  the  latter  is  called  haron^  bearing  fruits  and  yielding 
the  sap  somewhat  late.  Middle-aged  trees  with  robust  heads  yield 
the  largest  quantity  of  juice ;  the  age  at  which  it  arrives  at  maturity 
being  five  or  six  years  idfter  the  first  tapping. 

The  trees  of  a  date  grove  are  divided  into  six  portions  (called  paloM) 
for  the  convenience  of  tapping  them  by  turns,  which  goes  on  in  the 
Older  described  below.  I  should,  however,  mention  here  thai  the 
first  nighfs  jnice  is  called  Jeeran^  which  is  richer  in  quality  and 
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TegetkUeB  into  tbe  JBue  poti,  is  oideK  to  p^uA  hA  oi^t  n 
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Early  ercoy  ntoming  tbe  evtter  (fadti)  and  bia.  matt^  ((Am)  go 
round  froai  tne  to  tna^  toka  down  tte  po(i^  and  eoUeci  tbo  juioe  in 
vder  to  be  boOed  doira  iato  goat  (mAmmm\,  Bading  g>x'^  on  in 
tbe  date  pvn  itael^  «r  ia  aoaae  opiK  ipaae  idgaB  bf.  A  large  etave  ' 
eallod  bom,  «ridi  two  to  Bixteon  0701^  orer  vbid  tiM  boiling  paaa  ai« 
^aced,  is  fed  by  a  Btnnig  fire.  As  the  boQing  goea  on  in  eaiAen 
pens,  ttie  acnm  is  taken  off  with  a  ladle  fonned  oot  of  a  date  brandi, 
and  green  date  leaves  are  pnt  into  the  boiler  in  order  to  ptereDt 
omflowing.  Tbe  babbles  which  appear  in  the  boiler  mark  the  difi^ 
rent  stagea  of  boiling,  they  are  styled  respectively  spider  (makarJut) 
bnbblea,  mnstard  flower  (lana  fiJi)  babbles,  tiger  {hagkai)  babblea, 
and  treacle  (gnria)  bubbles,  which  last  indicate  that  the  prooeaa  ia 
nearly  complete.  The  boiled  jnice  is  then  tested  by  ponring  down 
a  stteam  from  tbe  ladle.  If  it  diopariow  and  thick,  tbe  pan  ia  taken 
off  the  fire,  and  a  small  quantity  of  ilie  boiled  jaioe  is  tritnntted  into 
powder  on  the  margin  of  the  pan  and  mixed  np  witb  ita  oootents, 
when  they  all  granulate  and  coagulate  into  goor.  This  prooeaa  ia 
known  aa  hgmara. 

There  are  three  sorts  of  goor  made  from  tbe  date  jnioeL 

(1)  The  pataU,  or  hard  cake,  which  is  need  fear  local  ocsiflnmptiaD, 
and  Bold  at  Rs.  2-8  to  Bs.  3  per  mannd. 

(2)  Kha*  goor  is  the  goor  of  commerce,  called  also  wi^rea^  looallj 
consumed,  bat  principally  nsed  in  ntaonftctiiring  sagar,  sold  ii 
Ba.  1-lS  and  Bs.  2-2  per  mannd. 

(3)  Ola  goor,  prepared  btaa  the  date  joice — sympy  and  devoid  cX 
grantiles;  chid^y  need  in  sweetening  tobacco,  and  sold  at  ten  or 
twelve  annas  per  mannd.  It  is  sometimeB  mixed  np  with  khan  goor 
as  an  adnlteistion. 

Let  ns  now  see  what  is  tbe  actual  produce  of  each  tree,  and  the 
average  income  of  the  ryot  firom  his  date  garden ;  although  on  this 
pcnnt  no  two  aoconnts  agree. 

The  tapping  season  generally  extends  &om  6th  Aghran  (SOdi 
November)  to  13th  Falgnn  (2and  Pebmary),  over  one  hnndred  «Dd 
ten  days.     From  this  we  have  to  dedaot  foggy  and  olondj  niglit^ 
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which  may  amoant  to  ten  in  all  daring  the  season.  The  juice- 
yielding  days  amount  therefore  to  fifty  in  all. 

Now  counting  according  to  the  Bengali  months,  and  taking  the 
average  produce  month  by  month,  as  in  the  under-mentioned  table,  we 
find  l£e  yield  of  a  full-grown  tree  to  be— 

Seers. 

25  days  of  Aghian,  at  2  seers  per  day 50 

29      „       PouB  5  „  145 

80      „       Magh  8  „  240 

15      „      Falgun       8  „  45 

Totalin  ninety-nine  days 480 

Or  deducting  the  days  of  rest,  we  have  for  fifty  days  240  seers,  which 
is  equal  to  24  seers  of  goor,  10  seers  of  juice  being  capable  of  pro- 
ducing 1  seer  of  goor.  The  price  of  these  24  seers  would  equal 
Bs.  1-8  and  Es.  2  per  maund. 

Another,  and  perhaps  a  more  correct  and  safe  way  of  calculation,  is 
the  following : 

There  are  5  tarns  of  tapping  in  Aghran,  as  rest  is  given  to  the  tree 

for  six  days  after  jeeran,  which  at  2  seers  per  torn  would  give 

only — 
10  seers  of  juice  =  1  seer  of  goor,  price  2  annas. 
In  Pons  6  tnms  of  jeeran  at  5  seers  yield  30  seers. 
6  tnrns  of  rubbed  juice  at  2  seers  =  12  seers. 
Total  42  seers  of  juice  =  4f  seers  of  goor ;  price  3  annas  6  pie,  at 

Bs.  2-2  per  maund. 
In  Magh  6  turns  of  jeeran  at  8  seers  each  turn  yield  48  seers  of 

juice. 
6  turns  of  dokat  at  6  seers  each  turn  yield  36  seers  of  juice. 
6  turns  of  rubbed  (puccha)  juice  at  2  seers  each  turn  yield  12  seers 

of  juice. 
Total  96  seers  of  juice  =  9}  seers  of  goor ;  price  7  annas  6  pie, 

at  Bs.  2  per  mamid. 
In  Falgun  3  turns  of  jeeran  at  3  seers  each  turn  yield  9  seers  of 

juice. 
3  turns  of  dokat  at  2  seers  each  turn  yield  6  seers  of  juice. 
3  turns  of  tekat  at  1  seer  each  turn  yield  3  seers  of  juice. 
18  seers  of  juice  =  2  seers  of  goor ;  price  1  anna  3  pie. 
Total  17  seers  of  goor ;  price  14  annas  3  pie. 

Taking  contingencies  into  account,  the  yield  of  a  good  tree  may 
fairly  be  estimated  at  12  annas  a  year.  Both  Colonel  Oastrell  and 
Mr.  Westland  calculate  the  average  produce  at  6  soers  per  tree, 
while  the  former  makes  the  tapping  nights  sixty-five  and  the  latter 
sixty-seven.  My  own  calculation,  counting  the  number  of  days  from 
beginning  to  end,  is  fifty-five,  without  deducting  foggy  and  cloudy 
nights.  According  to  Colonel  Gastrell's  estimate  the  average  yield 
of  a  tree  is  Bs.  1-2-6,  which  is  very  near  my  first  estimate.  Mr. 
Westland's  estimate  of  each  tree  yielding  one  maund  of  goor,  valued 
at  Bs.  2  and  2-4,  appears  to  me  to  be  too  high.  Dr.  Forbes  Boyle,  in 
his  work  on  <  The  Fibrous  Plants  of  India,'  page  96,  quoting  from  Dr. 
Boxburgh,  states  that  each  date  tree  on  an  average  yidds  one  hundred 
and  eighty  pints  of  juice,  of  which  every  twelve  pints  are  boiled  down 
to  one  of  goor  or  jagri,  and  four  of  goor  yield  one  of  good  powder 
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mgBi- ;  w>  Uiat  ttw  amngfi  jiM  of  e&oh  tree  is  botoq  or  eigbt  poimdB 
of  sngar  ajaauUj,  No*  tddag  H  {dnt  to  be  eqnal  to  IJ  pow  or 
Beng&li  liquid  mnsnr^  eadt  tne  uxjoiding  to  this  calculatioo  woold 
ftppeoT  to  yield  one  nuknnd  »nd  27}  aoere  of  juice ;  aiid  if  9  seers  or 
24  pints  prodnoo  three-foiirtlu  of «  soor  of  goor,  we  have  5|  seors  of 
goor  OB  tlie  ftveiBge  yield  of  ft  trao,  which  ut  Bs.  2  per  maund  would 
amoimt  to  i  uuias  8  pie  per  tree;  this  ie  a  rather  low  estimate, 
lookiiig  to  the  &ot  that  the  e^ieoses  have  yet  to  be  taken  into  ao- 
oonnt.  In  eetimatuig  12  uuau  u  the  more  cotrect  basia  of  tho 
average  yield  of  «  tree,  I  have  uot  taken  into  conBideration  Um 
expeneea  that  are  inonned  by  the  ryot  in  the  preparation  of  gootit. 
In  a  garden  of  two  bnndred  trees  the  ryot  bos  to  Uy  out — 

Foiftul        10    0    0 

FoitwodiH) 0    f;    0 

For  pnrohaalng  jole 0>4    0 

Fotaandpuia       5    5    0 

Bent  of  two  beamtia  of  Jaud,  at  2-6  ptr 

bei«ah       5    0    0 

Bent  paid  to  ■""'"■^"  tai  keeping  up  a 

tatM  (nigaF'boiltu  atn*^  at  1  anna  3 

pie  par  ejo ;  6  piatca  two  aide  e  jet,  aii- 

teco  opaningi  m  all        13    0 

Total       ..     22    6    0 

Oi  1  anna  9  pie  per  tree. 

This  eapposee  that  the  ryot  cuta  his  own  trees,  assisted  by  his  sons, 
bnt  this  is  seldom  the  case.  He  has  to  engage  a  gachi  (cotter)  and  a 
Icheti  (his  assistant)  for  the  season,  to  whom  he  has  to  pay  at  the 
following  rate — 

Gachi  (cDtter)  for  the  Beason      22    0  S 

Food  for  Qve  montha,  at  Bf.  2-8        ..      ..  12    S  0   ' 

Clolha 12  0 

Bhoea      ..      ,.' 0    8  0 

Total      36    2    0 

Kberi  (asaistant)  Ba.  9  for  the  aeaaoD  9    0    0 

Food  for  five  montha,  at  Ba.  2-8       ..      ..     12    8    0 
Two  cloths 18    0 

Total      22    0    0 

Total  aerraat  obarge,  Bs.  S8-2,  or  4  anoaa  per  tree. 

Total  expense  for  two  hnndred  trees,  Bs.  60-8,  or  6  annas  per 
bee,  w:hioh  leaves  a  olear  profit  of  6  annas  for  every  tree  to  the 
ryot,  besides  the  advantage  he  enjoys  for  raising  a  cold-weather  or 
(Uon  crop  in  the  soil  oocnpied  bj  the  date  garden. 

The  wood  of  the  date  tree  is  nsed  aa  beams  and  posts  in  mat 
honaee,  and  as  ladders  in  tanks  and  ghats ;  it  is  also  empl(^ed  in 
ooDstruoting  temporary  bridges  over  ]i£als  and  drains. 
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The  leaves  cnt  off  before  tapping  season  are  used  as  fiiel  in  the 
manufacture  of  goor,  and  answer  tibe  purpose  a  month.  At  Eali- 
gunge  hedia  patis  (leaf  mats)  are  manidactured  from  the  leaves  and 
sewn  into  b^,  into  which  sugar  is  put  before  being  carried  to 
Nalchith  and  other  places.  In  the  two  subdivisions  I  have  gone  over, 
4205  acres  of  land  are  occupied  by  date  trees,  exclusive  of  those 
growing  all  round  the  comers  of  ryots'  houses.  The  approximate 
number  of  date  trees  in  these  two  subdivisions  is  1,033,825,  or  about 
two  hundred  and  forty  trees  per  acre.  A  beegah  of  land  (one-third 
of  an  acre)  is  generally  planted  with  one  hundrod  trees ;  but  as  some 
of  them  die  in  the  course  of  time,  the  above  estimate  is  not  beyond 
the  mark.  In  both  these  subdivisions  there  are  2720  juice-boiling 
stoves  or  bains.  For  each  opening  in  which  a  boiler  is  placed,  the 
zemindar  levies  a  tax  of  1  anna  8  pie,  and  6  pie  for  each  of 
the  side  openings  through  which  fuel  is  applied.  Although  the  culti- 
vation of  the  date  tree  has  gone  on  increasing  from  year  to  year,  on 
account  of  the  increased  demand  for  sugar  and  the  shipments  made  to 
Europe,  still  there  are  no  accurate  data  available  for  the  purpose 
of  ascertaining  the  actual  proportion  of  increase.  In  Mr.  Westland's 
Treatise,  p.  207,  it  is  stated  tiiat  in  1791  the  annual  produce  of  sugar 
cultivation  was  20,000  maunds,  of  which  half  was  exported  to  Cal- 
cutta. The  increase  in  cultivation  within  the  last  eighty-four  years 
may  be  imagined  from  the  fact  that  in  the  subdivisions  of  Jhenidah 
and  Magurah  alone,  comprising  as  they  do  only  one-third  of  the 
district,  the  production  was  391,780  maunds  of  goor  and  137,000 
maunds  (82  lbs.)  of  sugar  in  the  year  1873,  of  which  nearly  50,000 
maunds  have  been  sent  down  to  Calcutta.  There  is  an  extensive  date 
cultivation  in  the  subdivisions  of  Jessore  and  Nurrail,  which  has  not 
been  taken  into  account  in  this  estimate. 

Manufacture  of  Daie  Sugar  from  Odor, — The  season  for  manufac- 
turing powdered  sugar  from  goor  begins  about  the  20th  Aghran 
(1st  December)  and  ends  on  the  15th  or  20th  of  Jyet  (end  of  May), 
extending  over  a  full  period  of  six  months. 

The  mocit  important  place  in  this  district  (Jessore)  with  regard  to 
the  manufacture  of  sugar  is  Chandpur.  The  process  adopted  is 
easier  than  at  first  may  be  imagined. 

The  earthen  jars  into  which  the  cultivator  puts  his  goor  are  broken 
up  by  the  sugar  manufacturer  and  the  contents  poured  into  a  wicker 
basket,  through  which  the  scum  oozes  out  below  into  a  pan.  On 
the  fifth  day,  a  river  weed,  called  patia  seala,  found  in  abundance 
in  the  bed  of  the  Bhyrab  and  Eabadak,  is  placed  over  the  goor  in 
the  basket  and  kept  for  eight  days.  When  the  seala  dries  up,  it  is 
thrown  away,  and  the  upper  stratum  in  the  basket,  consisting  of  about 
6  seers,  is  scraped  off  the  surface.  New  scala  is  again  put  and  kept 
on  for  eight  days,  and  the  above  process  repeated.  In  the  second  and 
third  processes  the  sugar  is  about  10  seers  each  time ;  in  the  fourth 
process  the  yield  is  7  seers,  and  in  the  fifth  5  seers.  In  the  last 
stage  the  yield  is  about  18  seers  of  inferior  sugar.  So  from  8]^ 
maunds  of  goor  1^  maund  of  sugar  (sold  at  times  at  Bs.  10  per 
maund)  is  thus  obtained.  The  average  price  of  a  maund  of  goor 
being  as.  2,  Bs.  7  worth  of  goor  produces  Bs.  12-8  worth  of  sngpur. 
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The  scum  which  ham  ooied  and  it  ealled  mai,  is  agidii  boOad,  ttid 
sngar  is  mantifiMstiired  from  it  under  the  abome  prooeas.  The  leoond 
mat  or  scorn  is  called  tiiUa  ^oor^  used  for  sweetening  tohaoco  and 
manafaoturing  nun. 

The  sugar  thus  obtained  is  called  dalua — from  its  being  prodnoed 
in  clods  which  are  beaten  and  reduced  to  powder. 

The  mannfiMstnre  of  mshadd  (or  real)  mgur  is  carried  on  in  flia 
following  manner : — Goor  pnruiased  in  ItSist  (pots)  is  transfaved 
into  gnnnj  bags,  which  are  pressed  betwixt  bamboos  in  a^  hanging 
postnre.  The  granular  goor  which  remains  in  the  bag  is  oallad 
1^,  and  the  droppings — mai  hhat  are  then  boiled  in  a  ^an  ndzied 
up  with  milk  water  and  passed  through  gunnj  and  doth  siofcs^  and 
reboiled  and  transferred  to  semi-eUiptical  pots  called  Momaot  with  a 
hole  at  the  bottom.  These  pots  are  arranged  oter  shelTCS  and  sab- 
jected  to  a  course  of  seala  refining  as  in  the  case  of  dalua  sogv. 
The  oozing  during  this  process  is  csUed  mat  goor.  When  the 
second  course  of  seda  is  put  on,  the  droppings  are  called /3b#qin',  sod 
so  on.  The  process  is  repeated  until  the  pot  is  well-nigh  exhausted. 
The  sugar  produced  is  called  (real)  sugar  No.  1.  The  mat  goor  of 
the  bags  and  of  the  first  refining  process  are  boiled  together  and 
become  chitta  goor.  By  boiling  me  jheram  goct^  (fhmmi)  sngav 
No.  2  is  product  by  same  process  as  the  real  sunr.  Loafnaugar  or 
dobara  chini  is  manufactured  from  the  dalua,  which  is  boiled  in  water 
and  skimmed  with  nulk.  It  is  then  put  into  an  open  earthen  pot 
perforated  below.  After  the  scum  has  dropped  out  two  days,  seala  is 
placed  on  the  surfiEice  of  the  sugar,  and  after  eight  da^s  it  arrives  at 
its  refined  state.  The  droppings  are  boiled  and  a  kind  of  sugar 
inferior  to  the  above,  called  ekbara  chini^  is  manufactured  from  the 
same.  The  second  droppings  are  again  manufactured  into  a  sugar 
called  pettar  (basket)  sugar.  The  sugar  crop  is  a  large  one  this  year 
(1878),  but  owing  to  low  rates  in  the  English  market  the  article  is 
moving  slowly.  In  1872, 170,000  bazaar  maunds  of  sugar  were  sold 
off  in  the  Ghandpur  market,  of  which  80,000  maunds  were  for  con- 
sumption in  the  Mofrissil. 

In  the  Madras  Presidency  sugar  is  extracted  from  the  sap  of  the 
palmyra  palm,  and  there  are  10,000  acres  covered  with  this  tree, 
chiefly  in  Bellary.  The  spadix  or  young  flowering  branch  is  cut  off 
near  the  top,  and  an  earthen  pitcher  tied  on  to  the  stump.  The  sap 
runs  into  this  pitcher,  which  is  emptied  and  replaced  every  morning 
after  the  stump  has  been  again  cut ;  and  this  process  is  repeated 
until  the  supply  of  the  sap  has  been  completely  exhausted.  Powdered 
chunam  (lime),  which  has  the  property  of  preventing  fermentation, 
is  sprinkled  on  the  outside  of  the  earthen  vessel  in  which  the  sap  is 
collected.  This  juice  is  then  boiled  down,  and  the  sugar  obtained 
on  drying  the  sediment  by  exposure.  A  tribe  called  Shanars  draw 
the  toddy  or  juice  from  the  tree. 

In  Bengal  the  juice  of  the  date  palm,  which  is  so  much  more 
abundant  in  saccharine  matter,  is  preferred  for  the  manufacture  of 
sugar ;  though  it  is  not  apparent  why,  in  parts  of  the  country  where 
the  palmyra  palm  abounds  and  the  people  do  not  drink  toddy,  its 
vinous  sap  is  not  utilized  in  the  same  way  as  in  Madras. 
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Thb  Palmtba  Palm*  {Borcusua  flaheUiformis,  Lin.)  is  one  of  those 
enjoying  the  widest  geographical  distribation.  A  glance  at  one  of 
the  maps  in  Bergbans's  or  Johnston's  Physical  Atlas,  showing  the 
range  of  the  most  remarkable  plants,  will  help  to  illustrate  this  fact. 

In  the  Madras  Presidency  there  are  10,000  acres  under  caltnre  with 
this  palm. 

The  number  of  uses  for  which  the  palmyra  is  employed  may  be 
said  to  be  almost  infinite ;  indeed  one  of  the  Eastern  languages,  the 
Tamil,  spoken  in  a  portion  of  the  region  which  the  tree  acknowledges 
as  its  native  country,  possesses  a  poem  entitled  '  Tala  YiUsam,* 
enumerating  no  fewer  than  eight  hundred  different  purposes  to  which 
the  palmyra  may  be  applied,  and  this  poem  by  no  means  exhausts  the 
catalogue. 

The  spadiz  bearing  the  fruits  is  generally  simple,  and  covered  with 
a  single  sheath  or  spathe,  as  in  the  areca,  catechu,  and  cocoanut 
palms,  but  it  is  sometimes  compound,  and  bearing  two  bunches  of 
fruit  in  a  compound  spathe.  The  fruits  are,  with  beautiful  regularity, 
arranged  round  the  spadiz  in  three  rows,  and  whichever  way  ex- 
amined are  found  in  nearly  opposite  pairs.  Each  spadiz  bears  from 
ten  to  twenty  fruits,  and  one  of  these  spadices,  with  the  fruits  ripe, 
would  be  nearly  as  much  as  a  man  could  carry.  Each  palm  bears 
seven  or  eight  of  these  spadices,  so  that  a  tree  often  bears  about  one 
hundred  and  fifty  fruits  in  one  season  ;  each  fruit  is  about  the  size  of 
a  young  child's  head.  The  fruits,  when  young,  are  pretty  distinctly 
three-cornered,  but  when  old,  the  pulp  round  the  nuts  swells  so  as  to 
give  the  fruit  the  appearance  of  a  perfect  globe. 

The  ripe  fruits  or  drupes  contain  two  or  three  nuts  imbedded  in  a 
mass  of  soft  yellow  pulp,  intermixed  with  dark,  straw-coloured  fibre 
or  coir.  These  nuts  are  oblong,  and  a  good  deal  flattened,  and  covered 
with  a  mass  of  short  fibre  wluch  adheres  to  them.  Besides  this  fibre 
they  are  covered  with  a  thick  shell,  so  difficult  of  fracture  that  the 
Tamils  say  an  elephant  cannot  break  them. 

The  fronds  are  fan-leaved,  armed  with  spines  radiating  from  a 
common  centre,  and  the  stipes  serrated  at  their  edges.  The  fan  part 
is  about  4  feet  in  diameter.  It  answers  as  a  kind  of  umbrella  when 
held  by  the  stem  over  one's  head.  The  spines  are  cut  ofiE^  and  the 
middle  is  formed  into  large  fans,  called  vissaries  and  punkahs.  These 
are  lacquered  for  sale,  or  used  plain,  as  may  suit  the  taste  of  the  pur- 
chaser, but  one  never  sees  a  Buddhist  priest  without  one  of  the  smaller 
sort,  or  a  fan  of  some  kind  or  other ;  of  which  some  are  heart-shaped, 
others  circular,  with  handles  of  carved  ivory. 

The  leaves  of  this  tree,  as  well  as  those  of  the  talapat  tree,  are  used 
instead  of  paper  by  the  natives.  They  write  letters  upon  them,  which, 
neatly  rolled  up,  and  sometimes  sealed  with  a  little  gum  lac,  pass 
through  the  post-office.  During  the  operation  of  writing  the  leaf 
is  supported  by  the  loft  hand,  and  the  letters  scratched  upon  the 
surface  with  the  stylus.  Instead  of  moving  towards  the  right  hand, 
which  performs  the  writing,  the  leaf  is  moved  in  a  contrary  direction, 
by  means  of  the  thumb. 

All  their  olas  or  books,  treating  of  religion  and  the  healing 

♦  By  W.  Ferguson. 


x^.wi.iic,  uiiK-ii  iiie  JlooriiU'U  and  others  curry  uboi 
ciisf,  iiinl  whicli  is  soiuctiiiH'S  six  inclics  in  length 
entirely  «>£  iron,  and  togi.-ther  with  the  bhide  of  i 
the   purpose  of  cutting  the  leaves  and  making 
knife  handle,  common  to  them  both,  into  which 
BO  that  it  may  be  carried  by  the  owner  about  with 
ready  at  hand. 

On  such  slips  all  the  letters  and  edicts  of  the 
used  to  be  written,  and  sent  round  open  and  nnsea 
slip  was  not  sufficient,  several  were  bound  toget 
bole  made  at  one  end,  and  a  thread  on  which  they 
book  had  to  be  made  for  the  use  of  the  Wibares  oi 
they  sought  for  broad  and  handsome  slips  of  ti 
which  they  engraved  the  characters  very  elegant 
with  the  addition  of  various  figures  delineated  a| 
ornament.    All  the  slips  had  then  two  holes  made 
strung  upon  an  elegantly  twisted  silken  cord,  anc 
thin  wooden  boards.    By  means  of  the  cord  the  h 
together,  and  by  being  drawn  out  when  required 
separated  from  each  otiber  at  pleasure.    In  the  fin< 
kind  of  books  the  boards  are  lacquered,  the  edgei 
smooth  and  gilded,  and  the  title  is  written  on  the 
two  cords  are  feistened  by  a  knot  or  jewel  secured 
from  the  boards,  so  as  to  prevent  the  book  from  &[ 
sufficiently  distant  to  admit  of  the  upper  leaves 
while  the  lower  ones  are  read.  The  more  elegant  b 
wrapped  up  in  silk  cloth,  and  bound  round  by  a  ri 
Burmese  have  the  art  to  weave  the  title  of  the  bo 
books  are  never  much  beyond  2  feet  in  length 
breadth,  as  the  parchment-like  ribs  between  the  1 
admit  of  their  increase  in  size. 

Narrow  strinn  nf  ♦•^'»  i****^  **"•  -l-  ••••••   • 
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Each  tree  has  from  twenty-five  to  forty  £resh  green  leaves  npon 
it  at  a  time,  and  of  these  the  natives  frequently  cut  off  twelve  or 
fifteen  annaally,  or  a  greater  nmnber  once  in  two  years,  to  be  devoted 
to  various  purposes,  as  well  as  to  enable  the  fruit  to  ripen  and  in* 
crease  in  size.  When  the  leaves  are  intended  for  thatch,  or  for 
making  fences,  they  are  placed  flat  on  the  ground  in  layers  over  each 
other,  and  often  with  Weights  upon  them  to  asdist  in  the  process 
of  flattening  them.  The  thatch  formed  of  these  does  not  last  longer 
than  two  years,  nor  is  it  so  handsome  as  that  made  from  the  plaited 
cocoanut  leaves.    The  leaves  make  very  close  and  elegant  fences. 

Toddy. — At  the  season  when  the  inflorescence  begins  to  appear, 
when  the  spathes  have  had  time  to  burst,  the  '^  toddy  drawer "  is  at 
work  in  the  palmyra  groves.  His  practised  eye  soon  fixes  on  those 
trees  fit  for  the  ''  scalping  knife,"  and  if  they  have  not  dropped  the 
footHstalk  of  the  leaves,  the  first  operation,  if  the  trees  are  valuable, 
is  to  wrench  them  off.  This  done,  the  toddy  drawer,  armed  with  his 
leathern  protector  for  his  breast,  his  raceme-batten  of  wood,  his  small 
thongs,  straight  and  crooked  knives,  with  the  side  leather  pouch  to 
contain  them,  procures  a  piece  of  tough  jungle  vine,  or  a  strip  of  the 
stalk  of  a  young  palmyra  or  cocoanut  tree,  which  he  converts  into  a 
sort  of  loop,  of  such  dimensions  as  to  admit  of  his  feet  getting 
through  to  a  space  large  enough  to  allow  them  to  clasp  the  tree. 
This  done,  he  puts  his  feet  in  this  thong,  stands  close  to  the  tree, 
stretches  himscdf  at  full  length,  clasps  it  with  his  hands,  and  pulls 
his  feet  up  as  close  to  his  arms  as  possible ;  again  he  slides  up  his 
hands,  and  repeats  the  process,  until,  by  a  species  of  screw  process, 
he  ascends  to  the  sunmiit  of  the  tree.  An  expert  climber  can  draw 
toddy  from  about  forty  trees  in  a  few  hours.  In  Jaffiia  a  distinction 
is  made  between  toddy  and  sweet  toddy,  the  former,  called  by  the 
Tamils  '^  culloo,"  is  the  fermented,  the  latter  the  unfermented  juice. 
Toddy  serves  extensively  as  yeast,  and  throughout  Ceylon  no  other  is 
employed  by  the  bakers ;  large  quantities  of  it  are  also  converted  into 
vinegar,  used  for  pickling  gherkins,  limes,  the  undeveloped  leaves  of 
the  cocoanut  and  palmyra  trees,  and  other  substances;  but  by  far 
the  greatest  quantity  is  boiled  down  for  jaggery  or  sugar.  About 
1000  tons  are  said  to  be  manufactured  of  it  in  Ceylon. 

According  to  Forbes,  three  quarts  of  toddy  will  make  1  lb.  of 
jaggery.  Malcolm  remarks  that  jaggery  resembles  maple  sugar,  and 
that  in  the  neighbourhood  of  Ava,  1  lb.  sells  for  the  third  of  a  penny. 
In  Jaffiia  3  11^  are  sold  for  2d.  The  usual  process  of  making 
jaggery,  as  pursued  at  Jaffiia,  is  exceedingly  simple.  The  sweet 
toddy  is  boiled  until  it  becomes  a  thick  syrup,  a  small  quantity  of 
scraped  cocoanut  kernel  is  thrown  in  that  it  may  be  ascertained 
by  the  feel  if  the  syrup  has  reached  the  proper  consistency,  and 
then  it  is  poured  into  sxnall  baskets  of  palmyra  leaf,  where  it  cools 
and  hardens  into'  jaggery.  In  these  small  plaited  palmyra  baskets  it 
is  kept  for  home  consumption ;  sent  coastwise,  chiefly  to  Colombo,  or 
exported  beyond  seas  to  be  refined.  To  make  vellum  or  crystallized 
jaggery,  which  is  extensively  used  as  a  medicine,  the  process  is  nearly 
the  same  as  for  the  common  sugar,  only  the  syrup  is  not  boiled  for  so 
long  a  period. 


::.•.     ■:..:■     .:  •  jj-. -:.  i  "'Ah  Lil»-  IruLu  burnt 
result  Us  a  tenacious  mortar,  capable  of  reoc 
polish  that  it  can  with  difficnltj  be  distingai 
white  marble. 

Tiwtber, — A  fall-grown  palmyra  is  from  sixty 
its  tnmk  at  the  bottom  is  about  fire  and  a  half  i 
The  wood  is  generall j  known  in  Ceylon  and  tl 
India.     Large  qoantitieB  of  it  are  exported  frc 
other  ports  of  Jaffioa,  to  Madras  and  Colombo, 
the  year  the  felling,  splitting,  dressing,  and  expc 
to  thousands  of  the  Tamil  people  of  the  na 
Ceylon.     The  trees  hsTe  to  arrire  at  a  oonsiden 
are  of  use  for  timber ;  when  a  hundred  years  olc 
The  wood  of  this  palm  near  the  ciiciunliBrencc 
age,  is  remarkably  hard,  black,  heary,  and  dura) 
used  for  rafters  in  pent-roofed  houses,  for  whidi 
states  it  is  the  best  wood  in  India.     The  centre 
containing  little  else  than  a  coarse  kind  of  fiuina 
mixed  wil^  some  soft,  white  woody  fibres,  and  is  c 
exterior  hard  part  only  is  employed.     The  wood  i 
a  fine  polish.     Its  specific   gravity  is,  accordii 
G5  lbs.  per  solid  foot.    For  house  building,  an 
purposes,  the  timber  is  the  most  generally  used 
Pillars  and  posts  for  the  verandahs  of  houses,  wel 
reepers,  or  laths,  dx.,  are  made  from  it    The  tru 
for  rafters,  into  eight  for  reepera  or  laths,  and  th 
an  adze.  From  the  structure  of  the  fibres,  it  i 
direction  of  its  length,  but  supports  a  greater  en 
other  wood ;  iron  naila  v>^«- 
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ment.  In  size,  colour,  and  shape  they  resemble  a  parsnip,  and  look 
like  a  cold  potato.  In  its  fresh  state  it  will  keep  good  for  a  couple 
of  months,  and  when  well  dried  in  the  sun,  for  a  whole  year. 

In  this  state  they  are  called  odials.  When  reduced  to  flour  or 
meal,  the  favourite  cool  or  gruel  is  made  of  it. 

Punatoo, — The  pulp  of  the  fruit  is  preserved  for  use  in  the  follow- 
ing manner : — The  ripe  fruits  are  put  into  baskets  containing  water, 
and  are  then  squeezed  by  the  hand  till  the  pulp  forms  a  jelly. 
Layers  of  this  jelly  are  spread  on  palmyra  leaf  mats  to  dry  on  stages. 
Layer  after  layer  is  deposited  to  the  number  of  about  fifteen.  These 
are  left  in  the  sun  about  a  fortnight  or  three  weeks,  only  covered  at 
night,  and  protected  from  the  dew  and  rain.  The  best  sort  is  called 
Pimatos,  and  the  tough  withery  kind  made  from  the  remaining  fruits 
gathered  at  the  end  of  the  season,  which  is  much  in  favour.  Tot 
Punatoo.  Punatoo  is  sold  by  the  mat  at  d«.  to  6«.  each,  and  is  the 
chief  food  of  the  islanders  of  Ceylon,  and  of  the  poorer  classes  of 
the  peninsula,  for  several  months  of  the  year. 

Thb  Saoo  Palm  {Sagm  JStmipM,  Willd.,  Metroxylon  Sofftu,  Eoen.) 
is  a  tree  from  which  the  inhabitants  of  the  eastern  portion  of  the  Indian 
Archipelago  derive  the  farinaceous  nutriment  which  other  nations  of 
the  world  obtain  from  cereal  grains,  or  farinaceous  roots.  Maroo 
Polo  (a.d.  1475)  says  of  this  tree: — ''And  I  will  tell  you  another 
great  marvel ;  they  have  a  kind  of  trees  that  produce  flour,  and  ex^ 
cellent  flour  it  is  for  food.  These  trees  are  very  tall  and  tiiick,  but 
have  a  very  thin  bark,  and  inside  this  bark  they  are  crammed  with 
flour."  Friar  Odoricus,  of  the  Minorites,  who  visited  the  Indian 
Archipelago  about  1518  aj>.,  describes  the  process  by  which  sago 
meal  was  obtained,  thus : — ''  Meal  is  produced  out  of  the  said  trees 
after  this  manner.  They  be  mighty  huge  trees,  and  when  they  are 
cut  with  an  axe  by  the  ground,  there  cometh  out  of  the  stock  a  certain 
liquor  like  unto  gum,  which  they  take  and  put  into  bags  made  of 
leaves,  lajring  them  for  fifteen  days  together  abroad  in  the  sun,  and 
at  the  end  of  those  fifteen  days,  when  the  said  liquor  is  thoroughly 
parched,  it  becometh  meal.  Then  they  steep  it  first  in  sea  water, 
washing  it  afterwards  with  fresh  water,  and  so  it  is  made  very  good 
and  savoury  paste,  whereof  they  make  either  meat  or  bread,  as  they 
think  good." 

After  the  Nipa,  the  Sago  is  in  stature  the  smallest  of  the  palm 
tribe,  its  extreme  height  seldom  exceeding  thirty  feet,  but  it  is  the 
thickest,  except  the  Gomuti  (Arenga  aaccharifera),  and  a  full-grown 
tree  can  with  difficulty  be  clasped  between  both  arms.  In  the  early 
period  of  its  growth,  and  before  the  stem  has  formed,  this  palm 
appears  altogether  like  a  cluster  of  so  many  shoots.  Until  the  stem 
has  attained  the  height  of  five  or  six  foot,  it  is  covered  with  sharp 
spines,  which  afford  it  protection  from  the  attacks  of  the  wild  hog,  or 
other  wild  beasts.  When,  from  the  strength  and  maturity  of  the 
wood,  this  protection  is  no  longer  necessary,  the  spines  drop  offl 
Before  the  tree  has  attained  its  full  growth,  and  previous  to  the  for- 
mation of  the  fruit,  the  stem  consists  of  a  thin  hard  wall,  about  two 
inches  thick,  and  of  an  enormous  volume  of  a  spongy,  medullary 


for  a  sago  ])laiitatiuu.     I'luro  arc  four  woU-mar 
palin,  iiaiiR'ly: 

(1;  The  cultivated,  S.  Bnmphii  or  S,  Konigii,  6 
truuk  and  leaves.  (2)  The  wild.  (3)  One  d 
length  of  the  spines  on  the  branches.  (4)  I 
spines  {8.  Icms,  Beinw.),  and  usnally  callea  b 
female  sago. 

The  first  and  last  yarieties  yield  the  best  fietrina 
pith,  from  which  the  £irina  is  extracted  with  d 
third,  which  has  a  comparatively  slender  trunk,  c 
quantity  of  feuina.  The  sago,  like  other  palms, 
tiie  seed  or  fruit,  which  is  of  inconstant  shape  an< 
to  a  pigeon's  or  a  pullet's  egg. 

The  Sago  and  Nipa  palms  furnish  in  the  Ambc 
some  and  abundant  nourishment,  for  a  basket 
support  seven  or  eight  persons  for  a  week.    A  go« 
thuiy  baskets  as  an  average  harvest ;  the  fruits  ke 

The  sago  of  the  Arenga  palm  is  more  palatah 
sago  palm,  but  the  culture  involves  more  care,  an 
not  keep  so  well. 

The  word  8(igu  is  said  to  be  the  Malay  name  for 

Sago  meal  is  eaten  by  the  natives  in  the  form  oi 
partially  baked  in  earthenware  moulds  into  smi 
about  two  inches  long,  two  broad,  and  half  an  ind 
keep  a  considerable  time.  Large  quantities  of  th( 
raw  state  are  received  at  Singapore  from  the  Eas 
granulated  or  pearled  and  bleached  for  shipment  to 

Sago  is  much  used  during  their  sea  voyages  by 

cooked  by  simply  dipping  tibe  cake  in  warm  wate 

it  is  also  sometimes  made  into  soup. 

The  sago  tree  is  found,  in  one  or  other  of  if-a  < 
4.1 1.-1    1        •     -  - 
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The  native  conntry  of  the  sago  palm  appears  to  be  that  portion  of 
the  Archipelago  in  which  the  easterly  monsoon  is  boisterous  and 
rainy.  It  is  most  abundant  in  the  islands  distinguished  for  the  pro- 
duction of  the  clove  and  nutmeg,  and  is  to  be  found  in  its  wild  state 
in  immense  forests.  Of  all  the  plants  which  afford  a  supply  of 
nutritious  farina  for  human  food  the  sago  is  at  once  the  most  obviously 
easy,  and  abundant.  The  mass  of  nutritive  matter  which  a  single 
tree  yields  is  certainly  prodigious.  Five  and  six  hundred  pounds 
weight,  it  appears,  is  not  an  unusual  produce  for  one  tree. 

Allowing  for  destroyed,  barren,  and  unproductive  trees,  the  average 
rate  of  produce  may  be  assumed  *at  800  lbs.  avoirdupois. 

Forrest  states  the  average  produce  of  a  Molucca  tree  to  be  336  lbs., 
but  Bumphius  makes  it  from  600  lbs.  to  800  lbs. ;  and  according  to  a 
writer  in  a  Singapore  paper,  good  Sumatra  trees  yi^ld  from  760  lbs.  to 
950  lbs.,  and  the  very  worst  475  lbs.  Perhaps,  therefore,  700  lbs. 
may  be  assumed  as  an  average  for  the  Sumatra  trees,  which  at  10  feet 
apart  (the  distance  stated  by  Forrest  and  followed  by  Crawfurd)  would 
give  300,000  lbs.  for  the  harvest  from  one  acre ;  and  allowing  that 
the  harvests  are  fifteen  years  apart,  and  not  seven  as  Forrest  as- 
sumes, this  will  give  an  annual  average  produce  of  20,0d0  lbs.  I 
believe,  however,  fiiat  five  or  six  feet  is  about  the  average  distance  of 
the  large  stems  in  the  Sumatra  forests.  When  a  plantation  has  once 
arrived  at  maturity  there  will  be  a  constant  harvest,  because  the 
natural  mode  of  growth  secures  a  constant  succession  of  new  plants 
from  the  time  those  first  planted  have  begun  to  extend  their  roots,  and 
the  succession  can  be  regulated  by  the  knife  in  any  way  the  planter 
desires. 

There  is  no  regular  fixed  season  for  extracting  the  pith,  which  is 
taken  as  occasion  requires  and  as  the  individual  tree  becomes  ripe. 
The  period  of  maturity  depends  on  the  nature  of  the  soil  on  which  the 
palm  grows.     Fifteen  years  may  be  reckoned  an  average  •  time  for  the 
tree  to  come  to  maturity.     It  is  not,  however,  by  a  calculation  of 
the  tree's  age,  but  by  its  appearance,  or  by  an  actual  experiment 
on  the  pith,  that  the  period  of  maturity  is  determined.     The  inhabi- 
tants of  the  Moluccas  mark  six  stages  in  the  progress  of  the  ripening 
process  of  the  medullary  substance,  the  first  of  which  is  known  by 
the  appearance  of  a  mealy  efflorescence  on  the  branches,  and  the  last 
by  the  commencement  of  fructification.    The  pith  may  be  extracted 
at  any  of  these  stages ;  and  sometimes  the  natives,  trusting  to  their 
experience,  proceed  to  the  harvest  from  the  mere  appearance  which  the 
tree  presents.  More  frequently,  however,  a  hole  is  bored  in  the  trunk 
and  a  small  quantity  of  the  pith  extracted  for  the  purpose  of  ascertain- 
ing the  degree  of  its  maturity.     When  the  pith  is  ascertained  to  be 
ripe,  the  tree  is  cut  down  near  the  root  and  the  tnmk  subdivided  into 
portions  of  six  or  seven  feet  long,  each  of  which  is  split  into  two  parts ; 
from  these  last  pieces  the  medullary  substance  is  extracted  and  at 
once  reduced  to  a  powder-like  sawdust  with  an  instrument  of  bamboo 
or  hard  wood.    The  process  of  separating  the  farina  from  the  accom- 
panying bran  and  filaments  is  simple  and  obvious,  and  consists  merely 
in  mixing  the  powdered  pith  with  water  and  passing  the  water  charged 
with  the  farina  through  a  sieve  at  one  end  of  the  trough  in  wbiob  the 
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mixtim  is  nude.  Thia  mter  !■  Ulto  «HMi  iuto  a  eocond  vessel, 
where  the  &riiut  Hettlas  down  to  the  bottom,  nml,  afkir  twi 
washings,  is  fit  for  nse.  This  mhrtHlSS  fa  tlMi  raw  engo  meal  which 
keeps  widiont  fiirtber  prepantioa  tat  >  month.  For  further  ug< 
meal  is  made  into  oakea,  iriiicli  itmiiB  ■■■Ut  fcr  a  long  time.  Bot  for 
e^Kirtation  Uie  fineat  ngo  msHl  u  miiad  wi&  water,  and  tbo  paste  ii 
rubbed  into  ainall  gnuu  0f  the  iblipe  and  abe  of  coriander  seeds. 

Each  tree  Tielda  sboitt  60  lbs.  of  losr ;  and  ooDsidoring  that  after 
ontting  down  the  tree  new  aooken  we  aent  oat  from  the  root,  nhicU 
in  their  tnni  tender  a  harreat,  and  fliat  Ae  culture  reiiuirca  little 
oare,  it  mnst  be  admitted  that  Aia  palm  ia  fcr  the  natives  a  vegetable 
food  more  rich  and  leaa  variable  ia  iti  pcodaoa  than  rice. 

The  sago  palm  is  grown  in  diflfannt  parts  of  the  Infiaa  wntla— t 
aa  an  ornamental  'tree ;  and  as  It  li  ea^  of  propaoitkm  and  att 
difficult  to  ooltiTate,  it  mi^t  be  of  advantage  to  &e  eeastij  if 
private  enterprise  would  aet  on  toot  plaDtationB  of  tiua  nhwbla  taa 
in  Bnilal)Ie  looalitiea  ia  tbe  ^aina  of  India. 

In  Borneo  the  sago  palm  u 
Kalnka,  Oya,  Unln,  and  B 

Uillanh  popijation.  This  tree  reqniieB  right  Team  t< 
growth ;  it  is  then  oat  down  and  Qm  heart  <rf  it  itrinotad.  Om  kw 
prodnoee  about  800  lbs.  of  raw  sagt^  whioh,  after  being  washed  and 
dried,  gives  330  lbs.  of  sago  flour.  During  its  growth  it  throws  out 
nnmerous  shoots,  which  are  capable  of  being  transplanted,  and  thas  a 
plantation  is  easily  increased.  The  quality  of  the  Saraw^  sago  flour 
is  considerod  to  be  oiceedingly  good. 

The  supply  of  this  product  is  at  present  abundant,  and  so  easily  is 
the  tree  capable  of  propagation  that  the  country  between  the  Bijai^ 
and  Bentuln  oonld,  without  much  difficulty,  be  made  equal  to  the 
Bupplj  of  almost  any  demand.  As  much  (tf  the  sago  is  now  wasted, 
owing  to  the  careless  and  imperfect  manner  in  much  the  tree  is 
worked  hj  the  natives,  the  employment  of  machinery  would  no  doubt 
tend  greatly  to  the  economy  of  tlus  valuable  commodity. 

There  are  now  several  sago  factories  at  Sarawak,  ail  belonging  to 
Ohinamen,  and  worked  solely  by  manual  labour.  The  number  of 
hands  employed  in  each  of  these  is  from  thirty-six  to  forty,  who 
manage  to  turn  ont  7000  lbs.  to  8000  lbs.  of  sago  daily. 

Hnka  not  only  supplies  Sarawak  with  the  sago  which  it  requires 
for  export,  but  also  shipped  raw  sago  direct  to  Singapore  of  the  valne 
of  31,000  dollars  in  186S. 

V^ue  of  the  sago  exported  in  dollars  from  Sarawak  : 


le  puna  oi  iBtua. 

D  u  fband  tiniving  alotig  Ae  BorHi  ooast  aA 
I  Beotola.  It  u  oaltivated  tUOfy  hf  Hw 
ia  tree  reqniieB  right  Team  to  attam  in  flffl  - 
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Raw. 

Fl™. 

Vfii. 

lees 

7,050 

64,634 

1S64 

21,000 

111,509 

1665 

11,622 

67,207 

13,801 

186G 

21,054 

56,647 

9,557 

lee: 

18,472 

97,309 

1,250 

1870 

11,850 

128,025 

5,066 

1875 

720 

306.164 
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The  export  of  sago  flour  from  Brunei  in  1864  was  16,773  picnls. 

From  Sarawak  in  1864  the  exports  were  2667  tons  of  sago  flour ; 
pearl  sago  to  the  value  of  20,000  dollars;  and  raw  sago,  value 
21,000  dollars. 

In  1874  the  combined  value  of  the  raw  sago,  pearl  sago,  and  sago 
flour  shipped  from  Borneo  was  about  19,000Z. 

The  raw  sago  is  brought  down  by  natives  from  the  interior  to 
Brunei,  and  is  there  washed  and  undergoes  a  refining  process  before 
being  shipped.  The  labour  employed  in  the  washing  and  manufac- 
turing process  is  exclusively  Chinese ;  and  the  three  sago  manufactories 
in  Brunei  were  established  by  and  belong  to  Chinese  traders. 

Whether  this  palm  is  an  indigenous  plant,  or  whether  it  was 
originally  introduced  and  cultivated,  is  perhaps  a  question :  but  so 
abundant  is  its  natural  growth,  that  so  long  as  it  was  only  required 
for  native  consumption  there  was  never  any  occasion  for  its  cultiva- 
tion. The  palm  grew  wild  and  in  luxuriance,  and  trees  were  cut  down 
whenever  required.  With  the  increasing  demand  by  foreign  markets 
for  sago  flour,  the  inhabitants  of  the  more  accessible  and  more 
populous  districts  have  been  induced  to  extend  the  existing  area  of 
the  natural  growth  of  the  palm,  by  planting  new  ground  with  young 
shoots.  No  further  cultivation  is  required.  Once  planted,  the 
young  shoot  in  about  seven  years  becomes  a  tree  of  sufficient 
maturity  for  the  extraction  of  the  medullary  pith  out  of  which  the 
sago  flour  is  made,  and  already  propagating  itself  by  sending  out  fresh 
shoots  in  all  directions. 

In  the  colony  of  Labuan  the  sago  traders  have  largely  increased 
their  business,  owing  to  the  Sultan  of  Borneo  having  removed  some 
of  the  obstructions  to  the  transit  of  sago  in  the  neighbouring  rivers, 
and  it  is  not  improbable  that  this  island'  may  yet  become  the  centre 
of  the  sago  manufacture  of  the  Eastern  Archipelago.  In  1867  sago 
was  imported  into  Labuan  of  the  value  of  98112. ;  in  the  following 
year  the  trade  increased  100  per  cent.,  the  value  of  the  imported  sago 
being  19,841Z.,  and  the  process  of  manufacture  added  87642.  more  to 
the  "^ue  of  the  sago. 

In  Celebes  all  the  inhabitants  feed  upon  sago  of  a  very  coarse 
quality,  which  may  be  said  to  grow  spontaneously,  a£fbrding  them 
abundance  of  subsistence.  The  sago  plantations  are  situated  in 
the  valleys  between  the  mountains,  in  swampy  ground.  There  are 
several  kinds  of  sago  tree,  some  of  which  will  not  produce  any 
useful  fecula  or  starch  for  the  fiirst  16  years.  It  is  collected  from 
trees  of  8  years  up  to  82  or  85  years  of  age,  after  which  the  tree  be- 
comes perfectly  hollow,  and  rots  away  from  the  top  downwards.  A 
sago  tree  of  10  years  growth  will  be  about  27  feet  high,  and  from 
5  feet  to  8  feet  girth  at  the  bottom,  and  is  continually  yielding  its 
crop.  When  the  substance  of  the  edible  sago  is  8  inches  to  5  inches 
thick  they  cut  it,  and  this  will  be  in  two  or  three  months,  according 
to  the  nature  of  the  soil,  and  the  oftener  it  is  cut  the  faster  it  grows. 

There  were  in  1874,  in  the  district  of  Tonsawang,  Menado, 
353,600  sago  palms,  and  their  produce  was  about  2500  piculs  of  sago ; 
the  price  of  the  raw  sago  was  half  a  florin  the  picul,  and  of  purified 
sago  two  and  a  half  florins  the  picul.    There  were  in  Billiton  in  the 


Bune  year  30,680  Ngo  toMH  Hw  pvoAoaa  of  aago  in  Bionw  is 
ftbout  67,700  pionlfl. 

There  are  four  or  fin  BpeoiM  of  pilma  iriiicli  yield  eogo ;  those 
looet  cnltiTnted  we,  homrer,  tbe  iSbyw  Komgii  and  tbe  Soffiu  Iwvit. 
These  palms  are  foniid  in  arery  part  ol  Um  Mllaysn  Archipelago  and 
Philippines  as  fiur  as  Mindanao^  lAewmt  tinBto  is  a  genial  eoil  for 
them,  and  this  consiBts  tS  a  mardt  or  bo^  composed  of  decayed 
Tegetablea,  near  the  sek  They  are  moat  abandant  in  the  caettim 
parts  of  the  Malay  ArohipelaffO,  at  tlw  Kolsocas  and  neighbouring 
islands,  with  Now  Qoinea  and  Borneo,  and  in  tbe  Philippines  at 
Uindanao.  In  all  then  sago  is  man  (a  kas  the  brend  of  tbe  inhabi- 
tants. These  palnis  propagate  themselTea  by  tnteml  shoots  as  well 
as  by  seed,  and  they  die  after  prodooing  frut.  From  tbe  first  of 
these  properties  it  follows  that  a  sago  pbuitatiou  onco  formed  is 
perpetual. 

The  sago  tree,  when  ont  down  and  tbe  top  severed  from  it,  is  a 
cylinder  about  20  inches  in  diameter,  and  bom  IS  feet  to  20  feet  in 
height  The  contents  would,  therofbre,  be  nearly  26  bushels,  and, 
allowing  one-half  for  woody  tbn,  tbeie  will  remain  13  bushels  of 
starch,  or  say  700  lbs. 

It  may  give  some  idea  of  tbe  enomunis  rate  of  this  prodace,  if  it 
be  oonsid^ed  that  three  treea  yield  more  food-matter  than  an  aero  of 
wheat,  and  six  times  more  than  an  acre  of  potatoes.  An  acre  of  sago, 
if  cat  down  at  one  harreat,  will  yield  5220  boshels,  or  as  mnoh  as 
168  acres  of  wheat,  so  that,  according  as  we  allow  seveQ  or  fifteen 
years  for  the  growth  of  a  tree,  an  acre  of  sago  is  eqnal  in  ansnal  pro- 
duce to  23  or  30  acres  of  wheat,'  It  is  far  firom  being  either  so 
palatable  or  nutritions  as  it  is  prolific,  and  is  never  preferred,  oToa 
where  it  is  most  abundant,  to'  rice. 

Singapore  is  at  proeeut  the  chief  place  of  manufacture  and  prin- 
cipal mart  for  granulated  sago  and  "sago  flonr,"  as  it  is  termed  ia 
commerce,  but  which  is,  in  foot,  the  fecula,  or  nngranulated  stamh. 
The  granulated  fecnla,  or  sago,  of  a  dirty  brown  colour,  need  to  be 
expot^  from  the  Archipelago  in  small  qtjantities,  but  when  the  trade 
in  Europe  was  thrown  (^ren,  in  1814,  the  Chinese  of  Malacca  began  to 
prepare  a  superior  stanih,  known  in  commerce  under  the  name  of 
pearl  sago. 

All  the  raw  sago  manufactured  at  Singapore  is  brought  from 
islands  to  the  eastward,  principally  from  the  north-west  coast  of 
Borneo  and  the  north-eastern  part  of  Sumatra,  with  its  adjacent  isles, 
from  Siak  to  Indiagari,  but  a  oonsiderable  portion  comes  from  places 
more  than  1000  miles  distant. 

This  article  is  very  easily  prepared  for  exportation  in  its  nw  state; 
the  tree  is  cut  down,  then  the  cellular  tissue  is  taken  out  and  made 
np  into  bundles.  In  this  form  some  18,000  or  20.000  tons  areannnally 
imported  at  Singapore,  where  it  is  prepared  by  the  Chinese,  who  dear 
the  meal  or  fanua  from  the  fibres  of  the  cellular  tissue,  when  tba 
flonr  is  either  made  up  for  exportation  in  its  natural  state,  or  granu- 
lated into  pearl  sago. 

JHomt/adurfl  of  Pearl  Sago  in  Singapore,  by  tho  OUmm.  —  Tba 
*  '  Janmal  of  the  Indian  Archipelago,'  rol.  ill.  p.  313, 
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tampins  or  leaf  bags  of  sago  haying  been  placed  in  heaps  in  the  shed, 
the  first  step  is  to  open  them,  cast  the  contents  on  an  inclined  plane, 
about  12  feet  square,  surrounded  by  a  rim  rising  about  2  inches  firom 
the  surface ;  the  sago,  massed  together  by  having  remained  compressed 
in  the  tampin,  is  here  broken  up  by  the  common  chdutzal  (a  kind  of 
hoe). 

The  raw  sago  having  been  thus  made  ready  for  the  manu&ctory,  the 
first  process  to  which  it  is  subjected  is  that  of  a  thorough  wadiing, 
without  which  it  would  remain  impure  and  coloured.  For  this  pur- 
pose strong  tubs  are  employed,  about  12  inches  deep,  40  inches  in 
diameter  at  the  top,  and  6  inches  or  more  at  the  bottom ;  they  are  bound 
by  three  hoops,  each  formed  of  about  six  rattans  twisted  together.  A 
piece  of  thin  coarse  cloth  is  fastened  by  its  four  comers  over  each  tub 
when  used,  and  hung  loosely  into  it.  The  moist  sago  being  poured 
into  this  strainer,  and  there  broken  and  bruised  by  the  hand,  is 
agitated  until  all  its  fine  particles  pass  through  the  cloth  and  descend 
to  the  bottom  of  the  tub,  while  the  fragments  of  leaf,  fibre,  and  other 
impurities  which  remain  in  the  cloth  are  shaken  into  a  rude  mass, 
which  is  taken  up  in  a  bowl  and  thrown  aside.  The  rapidity  and 
defcness  with  which  this  and  all  the  other  manipulations  are  per- 
formed are  very  striking.  The  sago  is  next  stirred  with  an  oar  for 
about  an  hour,  after  which  it  is  left  to  stand  for  twelve  hours, 
when  the  water  is  ladled  out,  and  the  sago,  which  fills  about  half  the 
tub,  is  removed  to  undergo  the  last  purifying  process  whiph  precedes 
the  granulation.  This  is  performed  in  a  mode  at  once  simple  and 
ingenious,  the  same  principle  being  availed  of  which  serves  iSie  gold 
and  tin  miners  of  the  Archipelago  to  clean  the  ore ;  the  more  precious 
matter  happening  in  all  three  cases  to  be  heavier  than  that  with 
which  it  is  mixed,  and  being  thus  readily  separable  by  the  action 
of  running  water. 

Two  tubs  are  placed  at  a  distance  of  10  or  12  feet  firom  each  other, 
and  connected  by  troughs,  raised  by  a  framework  above  them.  These 
troughs  are  about  10  inches  deep,  14  inches  broad  at  the  top  and 
11  inches  at  the  bottom,  one  end  being  closed  and  the  other  open,  but 
having  grooves  in  their  sides  and  bottom,  like  those  of  a  sluice,  into 
which  a  series  of  horizontal  pieces  of  wood  or  stick  fit,  each  being 
about  three-eighths  of  an  inch  in  thickness.  The  end  of  a  piece  of 
cloth,  of  the  breadth  of  the  trough,  being  placed  over  the  groove  at 
the  bottom,  the  shortest  of  the  sticks  is  pressed  down  upon  i^  and  the 
doth,  thus  flEistened,  is  made  to  hang  down  over  the  edge  of  the  trough 
into  the  tub  below  it.  The  tub  at  the  after  end  now  receives  the  sago 
to  about  two-thirds  of  its  depth,  when  it  is  filled  up  nearly  to  the  top 
with  water.  A  man  now  stirs  up  a  portion  of  the  sago  with  an  oar  till 
the  water  attains  a  milky  appearance,  when  he  proceeds  to  pour  it  into 
the  troughs.  To  prevent  its  falling  abruptly  an  inclined  piece  of 
wood,  8  inches  broad,  is  fixed  across  the  trough,  so  as  to  leave  only  a 
narrow  slit  between  it  and  the  end  of  the  trough.  The  water  poured 
on  this  descends  into  the  trough,  and  slowly  flowing  to  the  other  end 
deposits  a  portion  of  the  sago  in  its  progress.  The  suspended  cloth, 
becoming  saturated,  serves  at  once  to  maintain  and  equaHze  the  over- 
flow of  the  water  into  the  tub  below  it.    When  the  water  is  poured  in 
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to  prtYcait  any  li(iui«l  wigo  escaping  tliruiigli  tlie  t 
tioii  g'x.'s  on  as  ]><_'for(3.     When  the  milk  in  the  i 
grow  shallow  it  is  again  filled  up  with  water  and  i 
and  uiixeil  with  it.     Duriug  tho  iuterval  and  at  ot. 
interruptions,   the  water  in  the  troughs  has  hi 
all  its  contents,  the  last  being  a  fine  fibrous  matta 
over,  would  leave  a  thin  ydlow  layer.     The  s 
washed  with  the  hand  until  this  layer  is  eflbced  a 
sion.    When  the  troughs  have  been  gradually  fillet 
described,  by  a  succession  of  deposits,  and  the  wall 
by  the  last  stick,  the  sago  is  left  to  consolidate  for 
hours.    The  fecule  whidi  passes  out  of  the  trough 
afterwards  thrown  into  one  of  the  tubs,  whose  < 
washed  and  deposited  in  their  turn,  and  some  of  i1 
tincd  to  pass  through  the  process  many  times  bef« 
trough. 

In  order  to  give  it  the  degree  of  dryness  requiiei 
one  day  to  the  sun,  in  lumps  about  a  cubic  foot 
placed  on  tables  standing  in  the  open  air.  Large 
are  kept  in  readiness  to  cover  it  when  a  shower  oi 
next  carried  to  the  large  shed,  where  it  is  thrown  ii 
table  and  broken  down  into  a  pulverulent  state.  It  tl 
an  oblong  sieve,  30  inches  by  20  inches,  of  which  the 
of  parallel  fibres  from  the  stem  of  the  cocoanut  I 
position  by  strings,  which  cross  them  at  distances  < 
The  lumps  which  do  not  pass  through  the  long  ii 
the  fibres  are  thrown  back  into  the  heap. 

The  granulation  or  pearling  now  takes  place.  1 
placed  in  a  cloth,  of  which  the  ends  are  tied  to  a  loi 
IS  kept  expanded  in  a  bag-shape  by  a  short  crossHStic 
vibratory  motion  is  given  to  this,  the  whole  mass  b 
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the  same  course  again.  To  assist  the  men  the  ohlong  sieves  and  the 
granulating  bag  are  sometimes  suspended  by  rattans  from  the  rafters 
of  the  shed. 

The  roasting  takes  place  in  a  row  of  iron  pans,  each  about  2^  feet 
in  diameter,  which  are  built  into  a  platform  of  masonry  about  15  feet 
long  and  4  feet  in  breadth,  covered  with  flat  tiles.  The  pans  rest  in 
an  inclined  position,  partly  against  the  back  of  the  platform,  which 
rises  about  a  foot  above  the  level,  and  partly  on  a  small  prop  of  brick- 
work on  the  right  side,  an  ofbhoot  from  the  wall.  Into  ihe  top  of  this 
prop  a  plate  is  sunk  in  which  a  cloth  saturated  with  water  is  kept. 
Behind  each  pan  is  an  open  furnace  mouth,  and  a  man  constantly 
attends  to  the  fires,  keeping  them  supplied  with  a  few  billets  of  hakan 
wood,  and  regulating  tiiem  with  a  two-pronged  iron  fork,  so  as  to 
maintain  a  moderate  heat.  The  pan  being  gently  rubbed  with  the 
cloth,  a  man  who  sits  in  front  of  it  on  a  low  stool  on  the  platform 
pours  into  it  a  quantity  of  granular  sago.  This  he  slowly  stirs  for  a 
short  time  with  a  wooden  implement,  called  weah,  having  a  sharp 
curved  edge.  More  sago  is  poured  in  until  it  amounts  to  about  two 
chupahs,  when  as  it  hardens  he  uses  the  weah  more  freely.  After 
about  three  minutes'  roasting  it  is  removed  to  a  table  and  passed 
through  a  round  sieve,  similar  to  that  before  described.  The  grains 
that  adhere  to  each  other  are  thrown  aside,  and  those  that  pass 
through  form  a  smoking  heap,  which  is  allowed  to  lie  undisturbed  for 
about  twelve  hours.  The  grains  are  about  the  same  size  as  they 
were  before  roasting,  and  some  retain  wholly  or  partially  their  white 
and  mealy  appearance,  but  the  greater  part  have  become  translucent 
and  glutinous,  aiid  all  have  acquired  a  certain  degree  of  toughness, 
although  still  soft.  The  final  process  is  another  roasting,  which 
renders  them  hard  and  tough,  and  greatly  reduces  their  size.  The 
pearl  sago  thus  prepared  and  fit  for  exportation,  is  put  away  in  large 
open  tins  ready  to  be  transferred  to  boxes  or  bags  when  sold. 

The  imports  of  sago  flour  from  Labuan,  Borneo,  Celebes,  and 
Sumatra,  &c.,  into  Singapore,  were,  in 

Cwts. 

1868 314,546 

1869  282,855 

1870 367,255 

The  exports  from  Singapore  have  been,  in  piculs : 


Year. 


1865 
1866 
1867 
1868 
1869 
1870 


Sago  Floor. 

Pearl  Si«o. 

plculB. 
67,782 
74,587 
235,864 
218,008 
173,820 
154,489 

plcDla. 

59,112 

67,239 

71,131 
lt)7,245 
133,680 

The  imports  of  sago  have  steadily  increased  in  England  since  the 
abolition  of  the  duty  which  was  formerly  levied. 
In  1830  the  import  and  consumption  of  sago  in  the  United  Ejng- 
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The  chief  uses  of  sago  are  for  feeding  stock,  makii 
the  cocoa  manafacturers  for  grinding  up  and  giving  1 
product  when  consumed. 

Thb  Bastabd  Saoo  {Caryoia  ureiu)  is  a  native  of 
regions  of  India,  especially  in  the  Coromandd  and 
and  in  Travancore,  Mysore,  and  Ceylon.  It  is  one  o: 
most  charming  of  this  heautiful  tribe,  having  a  strs 
40  to  60  feet  high.  Sugar  and  toddv  wine  are  hot! 
the  sap  of  this  palm,  which  is  cultivated  by  the  ] 
uses.  The  best  trees  will  yield  100  pints  of  sa] 
hours;  and  it  is  on  account  of  this  productivenc 
much  valued.  The  sugar  and  wine  are  obtained  mi 
way  as  from  the  juice  of  other  palms. 

Sago  is  prepared  firom  the  pith,  and  is  either  nuM 
boiled  as  a  thick  gruel.  According  to  Dr.  Bozbi 
or  &rinaceous  part  of  the  trunk  of  old  trees  is  8ai< 
the  best  sago  •  •  .  .  I  have  reason  to  believe  this 
highly  nutritions.  I  have  eaten  the  gruel,  and  H 
palatable  as  that  made  from  the  sago  we  get  fi 
countries."*  This  sago  is  found  to  be  an  e£Sciei 
the  staple  food  of  the  countries  where  it  is  produced 
of  famme. 

A  fibre  is  prepared  from  the  leaves  of  this  palm,  n 
fishing  lines  and  bowstrings.  (Commercially,  it  is  k 
fibre  and  Indian  gut  in  the  English  market.  It  is  stro 
though  it  will  resist  the  action  of  water  for  a  1 
yet  apt  to  snap  if  suddenly  bent  or  knotted.      It 
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are  the  favotirite  food  of  elephants.  The  fruit,  which  is  about  the 
sise  of  a  plum,  has  a  thin  yellow  rind,  very  acrid,  and  if  applied 
to  the  tongue  will  produce  a  burning  sensation.  Hence  the  speoifio 
name  of  the  tree.    The  seeds  are  used  by  Mahomedans  as  beads. 

Another  misnamed  sago  palm  is  the  Cycaa  revcluiay  Willd.,  a 
native  of  Japan.  It  is  in  that  empire  grown  in  plantations  around 
the  houses.  The  seeds  are  eaten,  and  an  inferior  kind  of  sago 
made  from  the  central  stem,  whence  it  has  received  the  name  of  sago 
palm,  although  the  true  sago,  as  we  have  seen,  is  the  product  of  the 
8agu8  BumpMi  palm. 

Sago  is  easily  obtained  from  the  interior  part  or  trunks  of  these 
trees.  The  process  consists  in  pounding  the  spongy  or  cellular  tex- 
ture of  the  stem — sometimes  erroneously  called  the  pith — and  wash- 
ing it  with  water,  which  is  strained,  to  separate  the  ligneous  fibres 
from  the  fecula.  Sago  is  grained  by  moistening  the  flour  and  pass- 
ing it  through  a  sieve  into  a  shallow  iron  pot  that  is  suspended  over 
a  fire,  by  which  means  it  assumes  a  globular  form.  In  consequence 
of  being  half  baked  during  the  process  of  granulation,  it  may  be  kept 
a  long  time  without  undergoing  a  chemical  change. 

According  to  Dr.  Hamilton,  a  kind  of  sago  flour  is  prepared  from 
the  nuts  of  Oyccu  drcinnaUsj  which  is  much  used  by  the  poorer 
classes  of  natives  and  forest  tribes  of  Malabar  and  Oochin.  The  nuts 
are  dried  in  the  sun  for  about  a  month,  pounded  in  a  mortar,  and  the 
kernel  made  into  flour. 

Thb  Oabnauba  Palm. — This  Brazilian  palm  (the  Copemicia  ceriferOy 
Mart.)  is  but  little  known  beyond  the  locality  where  it  grows,  but  its 
many  useful  products  demand  for  it  a  more  extended  notice.  It  is 
most  extensively  found  in  the  province  of  Oeara,  although  it  is  met 
with  in  several  others  of  the  northern  districts  of  Brazil,  either 
isolated  or  aggregated  in  immense  forests.  The  stem  (stipe),  com- 
pletely round  and  straight,  attains  the  height  of  48  feet,  and  a 
thickness  ranging  between  one  foot  and  one  foot  and  a  half  in  cir- 
cumference. The  upper  part  of  the  stem  contains  a  medullary 
substance  (parenchyma),  which  gives  forth  the  leaves.  The  terminal 
bud  (palmetto,  or  cabbage  palm)  furnishes  a  delicate  and  substantial 
food.  In  springing  from  the  nead  of  the  stem,  the  leaves,  to  the 
number  of  six  or  eight,  cross  each  other  perpendicularly,  united 
together  by  a  mastic  or  coating  which  holds  them  firmly  together. 
The  petioles  remain  separate,  but  the  leaves  re-unite  at  tihe  top  and 
form  a  round  fringed  body.  The  interior  of  the  young  groups  of 
leaves  is  clear  yellow.  At  this  stage  of  their  development  tiie  leaves 
transude  a  dry  pulverulent  ash-coloured  substance,  which  covers  their 
interior  surface  and  exhales  a  particular  but  agreeable  odour.  This 
substance  is  a  vegetable  wax ;  it  is  detached  from  the  leaves  by  the 
least  shock  when  they  begin  to  open,  but  when  the  fan  is  expanded, 
the  simple  movement  produced  by  the  wind  is  sufficient  to  cause  this 
powdery  substance  to  disappear.  The  camauba  palm  delights  in  dry 
localities,  or,  at  least,  ground  which  remains  dry  the  greater  part  of 
the  year ;  and  yet  it  will  stand  perfectly  the  prolonged  inundations 
of  water,  provided  that  they  do  not  cover  completely  Sie  whole  lower 


in  tliosc  times  yield  new  and  inerea.sed  resource 
j)()rt:int  of  tliesc  pr»>dn<-ts  is  tlie  wax.  Early  in  tL 
Antonio  di  Maeedo  discovered  at  Ceara  the  cai 
although  ho  pointed  out  the  moans  of  obtaining  th 
appear  to  have  occnpicd  themselves  about  it.  It  wc 
discovery  dates  before  1810,  for  it  was  in  this  yc 
description  of  the  botanist  Armda,  that  it  commei 
and  to  produce  a  certain  impression  of  novelty 
authorities  were  not  slow  to  give  to  it  the  importanc 

The  greater  part  of  the  wax  obtained  is  used  in  ] 
employed  in  its  raw  state  for  lighting.     In  making 
small  quantity  of  tallow  is  added.    No  one  is  serionai 
scientific  improvement  of  this  product,  which  might 
of  considerable  commercial  importance.    Meanwhile 
candles  from  camauba  wax  at  Ceara  have  recourse  to 
by  which  they  obtain  a  slightly  improved  product,  b 
candles  made  of  it  in  Brazil  are  of  a  very  inferior  qn 
most  used  for  household  purposes,  especially  for  li 
In  fact,  these  candles  produce  the  cheapest  light 
tained.      In  comparing  their  illuminating  power, 
chiefly  in  the  extraordinary  duration  of  these  candle 
not  higher  than  that  of  ^ose  made  with  other  mal 
made  with  camauba  wax  in  the  crude  state  give  c 
perfume  which  is  not  disagreeable.    As  the  disoov 
only  dates  from  the  early  part  of  the  century,  it 
attention  till  after  1846,  resulting  from  the  great 
previous  year. 

The  following  gives  the  exports  from  the  port  of  0 


Tear. 


QoADtity. 


OfEklal  VAlne. 
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being  estimaiod  at  1,120,000  lbs.,  it  follows  that  the  total  quantity 
of  carnauba  obtained  in  1862  was  over  2,560,000  lbs.,  of  the  officiflJ 
value  of  nearly  100,000/.  I  may  observe  that  of  all  the  provinces  of 
Brazil  where  ^e  carnauba  palm  grows,  that  of  Ceara  alone  gives  any 
attention  to  the  collection,  and  even  there  only  the  districts  of  Aracati 
and  Ceara  make  of  it  an  important  industry.  I  cannot  but  think  the 
official  statistics  given  above  are  far  below  the  reality,  for  the  province 
of  Ceara  has  more  than  half  a  million  inhabitants,  and  these  employ 
carnauba  wax  alone  for  lighting.  There  is  also  a  very  active  com- 
merce carried  on  with  the  adjoining  provinces  in  carnauba  candles, 
transactions  which  do  not  come  imder  the  control  of  the  customs ;  and 
as  the  churches  are  exclusively  lighted  with  them,  these  fBucta  should 
be  taken  into  account  in  the  consumption.  The  commerce  in  this 
wax  has  increased  considerably  since  1862 ;  in  1863  the  official 
entries  of  exports  through  the  custom-house  of  Ceara,  and  its 
outport,  Aracati,  were  upwards  of  2,000,000  lbs.  of  this  wax.  Sup- 
posing the  local  consumption  to  have  increased  in  the  same  pro- 
portion, this  brings  up  the  production  of  carnauba  wax  to  over 
4,000,000  lbs.  Taking  these  figures  for  basis  we  may  try  to  discover 
the  number  of  trees  required  to  furnish  that  quantity  of  wax.  The 
harvest  of  leaves  is  made  during  six  consecutive  months,  by  cutting 
twice  a  month,  making  thus  twelve  cuttings  in  the  year.  Each  tree 
gives  on  the  average  eight  leaves  at  each  cutting,  which  forms  an 
annual  yield  of  ninetynsix  leaves  per  tree.  From  an  interesting  notice 
by  M.  C.  F.  de  Lima,  a  distinguished  agriculturist  of  Ceara,  I  learn 
that  five  hundred  leaves  on  good  land  yield  82  lbs.  of  wax,  but  it  takes 
twelve  hundred  leaves  on  poor  land  to  yield  the  same  quantity. 
Taking  the  mean  of  these  two  quantities  of  leaves,  we  find  that  it 
requires  eight  hundred  and  fifty  leaves  to  obtain  16  kilogrammes,  or 
32  lbs.  of  wax.  As  each  tree  furnishes  on  the  average  ninety-six 
leaves  a  year,  to  ascertain  thQ/  annual  product  of  each  tree,  I  take 
the  following  proportions  (calculating  in  kilogrammes  of  2  lbs.): 
850  :  16  : :  96  : 0?.  The  result  for  ninety-six  leaves,  or  for  one  tree, 
is  1*807  kilogramme.  To  ascertain  the  number  of  palms  necessary 
for  the  production  of  2,000,000  kilogrammes  ^or  4,000,000  lbs.)  of 
wax,  the  yield  of  1863,  it  suffices  to  establish  the  foUowing  pro- 
portion :  1  kilo.  807  : 1  : :  2,000,000  :  x.  We  find  the  result  to  be 
1,106,799  trees.  This  number  scarcely  represents  one-fifth  part  of 
the  carnauba  palms  distributed  over  the  various  provinces  of  Brazil. 
This  palm  thus  produces  an  annual  revenue  of  about  la.  6(2.  per 
tree,  which  is  the  more  important,  as  the  tree  requires  no  outlay  for 
culture,  and  suffers  nothing  from  droughts,  heavy  rains,  or  fires.  The 
vegetable  wax,  which  covers  in  a  light  powder  the  leaves  of  the 
carnauba,  is  scattered  through  the  atmosphere,  borne  by  the  winds, 
when  it  is  not  collected  by  the  hand  of  man. 

In  Ceara,  where  the  collection  of  the  wax  is  carried  on,  they  have 
commenced  to  appreciate  its  value,  and  to  look  to  its  future  importanoeu 
A  law  of  the  province  specially  protects  the  carnauba,  by  imposing  a 
fine  of  28.  6d.  on  anyone  who  destroys  a  tree  without  the  permission 
of  the  proprietor.  In  the  province  of  Bio  Janeiro  they  nave  com- 
menced pluiting  the  carnauba  palm,  which  has  succeeded  well.    This 
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ruiiiovai   ol   tin;  Icuves,  ainl  the  rest  of  six 
C'unuiuba  is  sulVu*iviit  to  repair  tlic  damage  from 
it  lias  l>e(  u  siibmittcil.     The   leaves  are  dried  < 
in  rows,  the  exterior  on  tbo  ground,  bo  that  the 
by  the  opening  of  the  angles  of  the  fan.     In  aboi 
collected  or  heaped  op,  and  a  doth  BnflBciently  Is 
ground,  around  which  two  or  three  females  pli 
taking  the  leaves  beat  them  with  a  stick,  so  that 
to  become  the  vegetable  wax  fiJls  on  the  doth, 
powder  may  be  more  easily  detached,  a  man  sp 
strips  by  means  of  a  stiletto.     To  obtain  the  n 
immediately  melted  in  clay  or  iron  pots,  a  few  di 
added.     The  melted  wax  is  run  into  moulds  of  ea 
transformed  into  cakes,  of  about  4  lbs. ;  these,  a 
break  into  small  pieces,  owing  to  the  brittle  pr 
After  the  removal  of  their  coating  the  leaves  are 
any  other  convenient  means  of  utilizing  them, 
of  the  wax  which  they  famish,  the  leaves  might  be  a 
purposes.     From  time  immemorial  the  aborigines  c 
pared  from  the  leaves  a  fibre  which  they  twist  into 
fine,  which  is  used  for  a  number  of  purposes,  such 
cordage,  fishing  lines,  &o.    This  industry  has  ma 
since  the  conquest  of  Brazil  by  the  Portuguese,  but 
the  hands  of  the  semi-civilized  natives.    The  leavi 
fibre  without  any  previous  maceration,  by  first  « 
strips,  and  then  passing  them  over  a  rough  card,  oi 
of  iron  fixed  into  a  piece  of  wood.    The  aborigines 
teeth  or  bones  of  fish.    I  have  no  predse  data  upoi 
estimate  of  the  value  of  the  fibre  thus  employed, 
general  use  in  the  province  that  it  must  be  considei 
tants  of  this  country,  with  but  rare  exceptions,  si 
and  the  cords  bv  i»i»''»^  *^- 
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agricultural  produce  for  export ;  for  draggiog  in  imported  xnerchan- 
dise ;  for  halters  and  tics  for  animals ;  for  nets,  and  a  yariety  of  other 
purposes.  We  may  certainly  set  down  camauba  cordage  at  one-third 
of  the  whole  used  in  the  province.  The  ropes  of  this  palm  fibre, 
strong  and  handsome,  have  not  yet  entered  into  foreign  commerce. 
The  young  leaves  have  also  another  and  very  general  use  in  the  pro- 
vince, and  in  many  of  the  seaports  of  Brazil.  A  great  number  of 
articles  are  made  of  straw  in  Europe  for  which  the  fibre  of  this  palm 
is  usually  substituted  in  Brazil.  Thus,  they  make  of  it,  and  sell 
at  very  moderate  prices,  hats,  mats,  baskets,  brooms,  mattresses,  &e. 
These  are  all  in  frequent  and  common  use,  uid  are  carried  by  sea 
along  the  coast,  as  well  as  the  leaves  for  maUng  them.  Thus,  in  the 
year  1857,  there  were  shipped  from  the  ports  of  Ceara  and  Aracati 
30,625  mats,  and  about  half  a  million  leaves  of  camauba,  officially 
valued  at  15002.  Another  frequent  use  for  these  leaves  is  to  make  a 
kind  of  cushion  for  the  back  of  beasts  of  burden,  to  prevent  the  load 
injuring  the  animal.  The  dry  leaves  are  also  employed  for  thatching 
cottages.  In  Ceara  and  the  adjoining  provinces,  one-third  of  the 
houses  are  covered  with  these  leaves,  which  are  remarkable  for  their 
lightness,  elegance,  and  durability,  and  form  an  impermeable  thatch. 

As  evidence  of  the  wasteful  destruction  of  the  leaves  by  burning, 
the  following  estimate  may  be  given.  A  dry  leaf,  with  the  pedicle 
removed,  weighs  134  grammes.  The  wax  powder  removed  from  a 
leaf  is  on  the  average  6  '75  grammes.  The  number  of  leaves  burnt  in 
1863,  calculated  on  the  yield  of  2,000,000  kilogrammes,  gives 
296,444,446.  The  weight  of  leaves  at  134  gnunmes  each  would  be 
39,723,555  kilogrammes.  The  immense  quantity  of  textile  material 
thus  lost  might  be  easily  utilized  for  cordage,  straw,  &o.  It  only 
involves  the  cost  of  collection,  which  may  be  set  down  at  less  than 
2d.  per  cwt.  on  the  spot.  The  locality  where  it  could  be  had  in  most 
abundance  is  the  town  of  Limoeiro,  about  10  or  12  miles  from  the 
port  of  Aracati,  for  the  carriage  road  between  the  two  is  bordered  by 
camauba  palms.  An  attentive  examination  of  this  fibre,  and  its 
abundance,  suggests  its  utility  as  a  paper-making  substance.  The 
scarcity  of  raffs  is  becoming  greater  dally,  therefore  any  raw  material 
that  can  supply  their  place  is  a  boon  to  the  paper  trade. 

The  wood  of  the  camauba  is  very  useful.  Not  only  is  it  generally 
employed  as  a  carpentry  wood,  but  it  is  esteemed  for  joiners'  and 
cabinet  work.  It  is  very  hard,  of  a  yellowish  red,  traversed  with  black 
veins,  is  susceptible  of  a  fine  polish,  and  occasionally  offers  black 
shades  of  a  handsome  effect  For  general  carpenters'  work  not 
exposed  to  the  inclemency  of  the  seasons  the  wood  answers  admirably, 
for  in  such  positions  it  is  indestructible.  It  has  nothing  to  fear  from 
gnawing  animals  if  it  is  felled  at  maturity.  But  if  exposed  to  the 
weather  its  duration  is  precarious,  and  it  decays  in  from  ten  to  fifteen 
years.  To  make  amends  for  this,  it  is  most  durable  in  salt  water,  and 
IS  much  esteemed  for  piles,  palisades,  &c.,  from  its  great  resistance. 
There  have  been  removed  from  old  marine  constractions,  abandoned 
more  than  a  century,  piles  of  this  wood  in  a  thorough  state  of  pre- 
servation. The  camauba  would  also  be  suitable  for  yards  of  vessels, 
as  it  is  perfectly  cylindrical,  of  an  equal  thickness  throughout  its 
length,  and  very  elastic.    M.  Hanoel  Dias,  of  Aracati,  thus  speaks 
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of  the  oamauba  in  tho  Catalogno  of  Prodncts  Bhown  at  the  National 
Exhibition,  Kio  Janeiro,  in  1861 :  <*  This  wonderful  palm  is  the  tree 
of  special  utility.  Man  can  with  this  plant  alone  construct  his  house, 
furnish,  and  light  it.  He  can  obtain  from  it  wherewithal  to  nourish, 
clothe,  and  heal  him.  He  can  extract  from  it  fecula,  sugar,  and  spirit. 
Moreover,  it  furnishes  good  food  for  cattle  and  the  denizens  of  the 
poultry  yard.  No  other  plant  has  been  supplied  by  nature  with  so 
many  usefid  properties  as  the  camauba,  which  is  in  the  vegetable 
kingdom  what  iron  is  in  the  mineral  kingdom.  The  products  of  this 
palm  can  be  applied  to  more  than  forty  diverse  uses,  and  it  may  be 
added  that  the  number  of  its  various  applications  is  by  no  means 
exhausted." 

The  Bbtblnut  Palm. — This  palm,  the  Areca  Caiechu,  is  generally 
admitted  to  be  the  most  graceful  and  elegant  of  the  Eastern  palms. 
It  is  extensively  distributed  over  India,  but  is  cultivated  chiefly  on 
the  Malabar  coast,  in  the  north  of  Bengal,  and  the  lower  slopes  of 
the  mountains  of  Nepal ;  the  south-west  coast  of  Ceylon,  Siam, 
Cochin  China,  Pinang,  and  Sumatra.  Unlike  the  cocoa  palm,  it  will 
thrive  in  high  regions  and  at  a  distance  from  the  sea. 

From  Ceylon  the  export  seems  to  be  on  the  increase ;  for  whilst 
in  former  years,  60,000  to  70,000  cwts.  was  the  average,  in  1873  the 
shipments  reached  146,484  cwts.,  valued  at  85,300/.,  and  in.  1874 
129,826  cwts.,  valued  at  108,730Z. 

This  palm  begins  to  bear  fruit  after  five  years,  and  continues  pro- 
ductive for  twenty-five  years.  It  flowers  in  April  and  May,  and  the 
nuts  are  ripe  in  October.  The  nuts  most  esteemed  are  those  gathered 
before  they  are  quite  ripe. 

An  extensive  commerce  is  carried  on  in  the  East  in  the  fruit  of 
this  palm,  which  forms  a  main  ingredient  in  the  Eastern  masticatory. 
Blume  tells  us,  that  the  Asiatic  nations  would  rather  forego  meat  and 
drink  than  their  favourite  betelnuts,  whole  shiploads  of  which  are 
annually  exported  from  diflerent  quarters.  One  himdred  millions  of 
people  use  the  betelnut.  There  are  said  to  be  twenty  different  species 
of  Areca,  but  probably  many  of  these  are  only  varieties.  This  palm 
often  grows  50  feet  high,  with  a  diameter  of  less  than  two  feet ;  it 
has  no  branches.  The  fruit,  a  drupe,  about  the  size  of  a  pullet's 
egg,  does  not  fall  from  the  tree  even  when  ripe ;  it  has  a  yellowish 
shell ;  thin,  with  arched  veins,  cohering  with  the  pulp  all  round. 

It  is  stated,  that  a  fruitful  palm  will  produce,  on  an  average,  850 
nuts  annually,  but  the  mean  may  be  taken  at  300  nuts.  The  average 
production  in  a  plantation  is  about  10,000  lbs.  of  nuts  per  acre. 

A  cargo  of  betelnuts  generates  so  much  heat,  that  the  crew  cannot 
sleep  between  decks.  A  good  tooth-powder  is  made  from  the  nuts. 
When  turned  they  are  used  for  bracelets.  In  the  Cossyah  or  Khasia 
country,  the  natives  measure  distances  by  the  number  of  mouths  of 
betelnuts  chewed  on  the  road. 

In  the  island  of  Yap,  Western  Pacific,  the  betelnut  tree  is  culti- 
vated with  the  greatest  care.  It  is  a  beautiful  slender  palm,  and 
grows  amongst  the  cocoanut  trees,  which  it  resembles  in  appearance. 
The  nuts  are  pulled  before  they  are  ripe,  and  are  chewed  with  the 
usual  condiments,  lime  and  aromatic  leaves,  by  both  sexes.    They  are 
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called  Addaca  in  Travancore.  In  the  Bombay  market  three  kinds 
are  met  with;  white,  from  Shevnrdhim,  which  are  three  times  the 
value  of  those  from  other  coiintries ;  red,  which  are  half  the  value  of 
the  best  white ;  and  nnts  in  the  husk,  sold  by  the  thousand.  The 
crushed  nut  is  generally  used  with  the  leaf  of  the  betel-pepper  • 
(Piper  Beile),  and  chunam  or  shell-lime.  Prepared  slices  of  boiled 
betelnut,  called  Callyareka,  are  sold  in  Cochin  at  about  6d.  a  pound. 

The  mastication  of  the  betel  is  considered  very  wholesome  by  those 
who  are  in  the  habit  of  using  it.  Mr.  Crawford  thinks  that,  like 
tea,  coffee,  and  tobacco,  the  areca  nut  stimulates  the  nervous  system, 
and  hence  its  general  use.  It  may  be  so,  but  the  black  hue  it  imparts 
to  the  teeth  (although  it  is  said  to  be  an  excellent  preserver  of  them), 
together  with  the  blackened  lips  and  mouth,  give  anything  but  an 
agreeable  appearance. 

Betelnuts  contain  a  large  quantity  of  tannin,  which  has  caused 
them  to  be  employed  in  some  parts  of  India  for  dyeing  cotton  cloths. 
The  exact  country  of  the  betebiut  is  imknown,  but  is  supposed  to  be 
the  Sunda  Islands ;  the  tree,  from  time  immemorial,  has  been  exten- 
sively cultivated  in  all  parts  of  the  East  Indies,  so  that  we  are  unable 
to  trace  it  back  to  the  spot  whence  it  originally  may  be  supposed  to 
have  come.  It  grows  freely  in  all  the  eastern  islands,  from  Sumatra 
to  the  Philippines,  and  seems  to  have  as  many  distinct  names  as  there 
are  languages.  Thus  in  Malay  and  Chinese  it  is  called  Pinrlang  or 
Pinang  (giving  its  name  to  the  island  in  the  Straits);  in  Sumatra, 
Jambi ;  in  Bali,  Banda  ;  in  Bugis,  Bapo  ;  and  in  Tagala  and  Bisaya, 
Bongo  ;  in  Achin,  Penu  ;  in  Simscrit,  Ooorvdka;  in  Bengalee,  Qooa; 
in  Arabic,  Fofal;  in  Persian  and  Hindustani,  Soopara;  and  in  Telugu, 
Poka  Chetiu.  Judging  by  this,  the  probability  is  that  the  tree  is 
indigenous  in  each  country.  In  the  fi^sh  or  green  state,  the  betelnut 
is  an  object  of  general  domestic  consumption ;  and  in  the  dry  state, 
of  large  exportation  to  China  and  India.  Fifteen  tons  of  these  nuts 
were  shipped  from  Singapore  in  1858,  to  the  single  port  of  Ningpo. 
The  shipments  from  the  Straits  Settlements  in  1867  were  3,820,457 
cwt,  valued  at  120,6262.  From  Pinang  the  exports  in  1870  were 
166,111  piculs.  The  most  productive  countries  in  this  article  are 
Ceylon,  and  the  northern  and  southern  coasts  of  Sumatra,  towards  its 
western  extremity.  At  Billiton,  in  the  Eastern  Archipelago,  there 
were  in  1874  65,223  Areca  palms. 

At  Travancore,  where  the  betelnut  is  a  staple  product,  a  quarter  of 
a  century  ago,  there  were  ten  and  a  quarter  million  of  trees  growing, 
which,  at  Uie  average  yield,  would  produce  about  63,000  tons  of 
nuts.  From  the  Madras  Presidency  there  was  shipped  to  Bombay  in 
1872-73  43,958  cwt.,  besides  about  two  millions  of  the  nuts  nnhusked. 
In  Pinang  there  are  half  a  million,  or  more,  betel  palms,  producing 
upwards  of  3000  tons.  The  Pedir  coast  of  Sumatra  produces  an- 
nually about  4700  tons,  of  which  haK  is  exported.  The  Chinese 
receive  from  thence  3000  tons,  besides  as  much  more  from  Cochin 
China.  When  there  is  not  an  immediate  demand  for  the  nuts  they 
are  stored  in  the  husk,  but  insects  attack  them  freely.  Of  the  nutis 
produced  in  Travancore,  300  tons  of  prepared  nuts  are  annually  sent 
to  Tinnevelly  and  other  parts  of  the  peninsula,  and  about  3,000,000, 
ripe  nuts,  in  the  husk,  to  Bombay  and  other  places  by  sea.    The  local 
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modes  of  proporing  tbe  nat  fbr  use  in  Trayanooxe  aie  as  follows : — 
Those  nsed  by  fiumLios  of  rank  are  collected  while  the  fhiit  is  tender, 
and  the  husk,  or  outer  pod,  is  remoTcd;  the  kernel,  a  zonnd  fleshy 
mass,  is  boiled  in  water.  In  the  first  boiling  of  the  nnt,  when  pnH 
porlj  done,  the  water  becomes  red,  thick,  and  staioh-like,  and  ihu  is 
afterwards  evaporated  into  a  substance  like  nmbier  or  catechu.  The 
boiled  nuts  being  now  remoYcd,  slioed,  and  dried,  the  catebhn-like 
substance  is  rubbed  on  them,  and  when  dried  again  in  the  son  they 
becomo  of  a  shining  black  colovr,  and  are  leadj  for  use.  Whole 
nuts  without  being  uiced  are  also  prepared  in  the  same  way  for  use. 
Ripe  nuts,  as  well  as  young  nuts  in  the  raw  state,  are  nsed  by  all 
classes  of  people,  and  ripe  nuts  which  have  been  steeped  or  kept  in 
water,  are  also  used  by  the  higher  classes. 

At  Pedir,  Achoen,  and  other  parts  of  the  East^  betelnnts  are  sold 
by  the  loxa  or  laxar,  which  weighs  about  168  lbs.,  and  consists  of 
10,000  nuts,  with  from  10  to  25  per  cent,  added,  according  to  the 
bargain  previously  made,  to  make  up  for  nuts  which  may  M  worm- 
eaten  or  otherwise  damaged. 

The  nut  is  conical,  but  varies,  in  some  having  an  elevated  apex 
and  small  base,  in  others  a  ha^  base,  and  a  very  slightly  elevated 
apex.  The  nuts  are  gathered  in  July  and  August,  though  not  fblly 
ripe  till  October.  The  quality  of  the  nuts  does  not  at  all  depend 
upon  their  size,  but  upon  their  natural  appearance  when  cut,  indi- 
cating the  quantity  of  astringent  matter  contained  in  them.  If  the 
white  or  medullary  portion  which  intersects  the  red  or  astringent 
part  be  small,  has  assumed  a  bluish  tinge,  and  the  astringent  part 
itself  be  red,  the  nut  is  considered  of  good  quality ;  but  when  tho 
medullary  portion  is  in  larger  quantity,  tho  nut  is  considered  more 
maturo,  does  not  possess  so  much  astringoncy,  and  is  therefore  not 
so  much  esteemed. 

The  areca  nut  fibre  is  worthy  of  notice  because  of  its  capability  of 
being  turned  to  many  usefdl  purposes,  especially  as  it  has  a  soft  and 
cotton-like  feel,  and  is  capable  of  being  spun  into  twine.  Moreover, 
immense  quantities  of  the  husks  are  now  thrown  away,  and  should 
this  fibre  be  found  capable  of  being  made  into  paper,  or  turned  to 
other  useful  purposes,  of  which  no  doubt  is  entertained,  it  may  be 
collected  in  large  quantities,  and  at  little  cost. 

The  Nagar  division  of  Mysore,  in  consequence  of  its  hill  tracts 
and  moist  climate,  offers  peculiar  facilities  for  the  cultivation  of  this 
palm.  So  we  find  almost  every  hut  sheltered  by  a  shady  grove  of 
these  trees,  whose  slender  forms  sway  with  the  breeze,  and  whose 
fringy  tops,  whilst  murmuring  amid  the  mountain  solitude,  cast  a 
fragrance  around  from  their  aromatic  blossoms. 

The  land  most  congenial  to  its  growth  seems  to  be  a  level  cut  on 
the  slope  of  a  hill,  or  some  sheltered  valley  rich  in  vegetable  deposit. 
That  it  is  a  tree  requiring  manuring  like  the  plantain  is  obvious,  from 
the  trees  requiring  trenching  and  manuring  round  annually  to  ensure 
a  good  crop  of  nuts. 

The  ripe  nuts  are  gathered,  and,  after  being  peeled  on  a  sharp 
knife  fixed  on  a  board,  are  cut  in  two,  and  dried  in  the  sun.  Another 
process  is  slicing  the  nut  and  parboiling  it. 
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The  Mysore  nut  is  considered  superior  to  all  others,  and  forms 
fonr-fifths  of  the  consumption  in  Madras. 

The  nut  imported  from  Ceylon  and  the  western  coast  is  not  so 
much  appreciated,  and  commands  a  much  lower  price  in  the  market. 

The  land  devoted  to  the  areca  and  cocoanut  palms  in  Mysore 
amounts  to  48,000  acres,  of  which  the  bulk  (48,000  acres)  is  under 
areca  trees.  The  quantity  of  betelnuts  exported  in  1869  was  5069 
tons,  valaed  at  300,4862. 

In  the  northern  coasts  of  Acheen,  especially  Pedir,  much  attention 
is  given  to  the  Areca  palm,  and  large  quantities  of  betelnuts  are  sent 
to  Penang  and  the  Coromandel  coast.  The  total  prodaction  is  esti- 
mated at  upwards  of  700,000  piculs  yearly.  In  1874  114,843  piculs 
were  shipped  to  Pinang. 

The  following  table  gives  the  exports  of  Areca  nuts  from  Ceylon 
for  a  series  of  years : 


Year. 

Quantity. 

Value. 

Tear. 

Quantity. 

Value. 

cwta. 

£ 

CWtB. 

£ 

1850 

66,254 

42,907 

1863 

68,406 

51,304 

1851 

78,030 

54,806 

1864 

54,326 

40,715 

1852 

71,794 

52,230 

1865 

62,616 

46,962 

1853 

59,396 

46,433 

1866 

94,540 

74,980 

1854 

46,209 

82,175 

1867 

99,159 

74,369 

1855 

47,399 

42.191 

1868 

93,731 

70,298 

1856 

66,429 

50,183 

1869 

67,759 

50,822 

1857 

47,594 

45,438 

1870 

76,558 

65,501 

1858 

69,088 

51,816 

1871 

66,543 

62,594 

1859 

49,972 

11,111 

1872 

71,715 

1860 

75,996 

56,997 

1873 

146,484 

85,300 

1861 

69,558 

52,168 

1874 

129,826 

108,730 

1862 

55,372 

41,529 

In  Europe  there  is  little  demand  for  betelnuts.  Small  quantities 
are  occasionally  received.  They  are  grated  and  given  to  horses  as  a 
preventive  of  diarrhoea,  and  burnt  into  charcoal  for  tooth-powder, 
and  sometimes  they  are  turned  into  small  fancy  articles,  such  as 
rosaries,  bracelets,  etc. 

The  leaf  of  the  Betel  Pepper  {Piper  Betie)  is  inseparable  from 
the  use  of  the  betelnut,  the  slices  of  which  are  wrapped  in  a  leaf  of 
that  plant,  over  which  a  small  quantity  of  chunam  or  lime  is  spread, 
to  which  a  fine  pink  colour  is  given  by  mixing  a  little  turmeric. 

The  shrub  is  cultivated  all  over  India  in  most  districts.  In  1870 
there  were  16,000  acres  covered  with  it  in  Madras.  It  is  planted  in 
rows,  requires  a  moist  situation  and  a  rather  rich  soil. 

The  plant  has  been  found  wild  in  Java,  which  is  probably  its 
native  country,  and  is  extensively  cultivated  in  the  Malay  countries. 
In  Bengal  it  is  grown  within  a  fenced  endoeure,  covered  on  all  sides 
and  on  the  top  by  reeds.  Its  use  is  considered  in  the  East  to  be 
conducive  to  heali^.  It  acts  as  a  powerful  stimulant  to  the  salivatory 
glands  and  digestive  organs,  and  has  been  found  to  be  an  excellent 
preservative  against  scurvy  in  long  sea  voyages.* 

*  '  The  Indigenotu  Drugs  of  India. 
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{'(K)kiii«jr  utensils,  ikv. 

The   (lute   is   tlio   six'cial    tree   of  tlio   SjiLaran  : 
stitiitioii,  teiiiperameiit,  and  liabits  particularly  sail 
climate,  which  is  especially  characterized  by  the 
and   the  digressions  of  temperatnre.      Its  fruit 
sustenance  for  the  nomad  or  sedentary  people  » 
immense  countries.     It  is  the  most  common  tree  h 
the  Nile,  and  is  found  in  greatly  increasing  number 
of  Ibrim  in  Lower  Nubia  to  the  Mediterranean.    T! 
Egypt  and  the  Oasis  are  the  most  delicate.    The; 
ripen  on  the  tree.     After  being  gathered  and  exp 
to  the  sun  they  get  ripe,  and  are  then  a  Yexy  fine 
The  date  palm  has  from  two  or  six  to  twelve  or  : 
When  these  are  too  numerous,  it  becomes  requisite 
in  order  that  the  tree  may  not  be  weakened  or  thr< 
weight  of  the  bunches,  and  the  fruit  being  too  nuni 
be  of  such  good  quality.    Four  hundredweight  of 
gathered  from  one  tree  in  Egypt. 

Although  the  countries  where  the  date  flourishes 
terized  by  an  absence  of  rain,  it  will  not  fruit  witl 
well  watered.  Hence  there  is  a  native  proverb  thi 
have  its  head  in  the  fire  and  its  roots  in  the  water,  pi 
sity  of  frequent  irrigation. 

The  date  palm,  cultivated  and  attended  to  from  ti 
has  produced  in  the  hands  of  the  natives  as  many 
most  carefully  cultivated  fruit  trees.  There  are  re 
than  ninety  varieties  of  dates  in  the  Ziban.  Dr.  Ed^ 
paid  considerable  attention  to  this  subject,  writing  i 
Fcddan,  gives  a  list  of  thirtynseven  kinds,  with  fim 
figures,  in  '  Bonplandia.'  *  The  largest  (and  what  a] 
best)  is  21^  lines  long  and  10  in  diameter;  the  si 
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higher  price  in  the  markets  of  Enrope.  Several  Parisian  merchants 
within  the  hist  few  years  have  given  importance  to  this  trade,  by 
proceeding  each  year  to  the  seat  of  production  in  Algeria,  and  pre- 
paring on  the  spot,  by  special  modes,  large  quantities  of  dates,  for 
France,  which  replace  wiUi  advantage  those  formerly  procured  from 
Tunis  and  Egypt.  The  region  of  Ziban,  to  the  south  of  the  province 
of  Constantino,  is  the  part  of  Algeria  where  the  culture  of  the  date 
occupies  the  largest  surface,  is -carried  on  with  the  greatest  care,  and 
where  the  fruit  is  of  the  best  quality.  This  region  includes  nineteen 
oases,  of  which  Biskra  is  the  principaL  Laghouat,  in  the  province  of 
Alger,  is  another  centro  of  production.  Algeria  might  take  a  con- 
siderable part  in  this  conmierce  by  direct  communication  with 
England,  or  through  Marseilles,  of  the  dates  of  Laghouat  and  of 
Constantino,  a  large  part  of  which  are  sent  from  Tunis. 

The  principal  production  of  Touggort,  Soub,  and  the  oasis  in  French 
territory,  is  Uie  date,  and  there  are  about  124,300  palms  subject  to 
taxation,  but  the  total  number  is  nearly  double  that  Each  tree  yields 
about  4«.  return  yearly  to  its  owner.  Estimating  the  average  yield 
per  tree  at  100  lbs.,  there  would  be  a  total  product  of  62,150  cwt.  per 
annum.  There  are  two  qualities  of  dates  produced,  the  Deglet  nour, 
the  best,  which  sells  at  30  francs  the  cwt,  and  the  Ohars,  or  ordinary, 
at  20  francs. 

In  Goleah,  in  the  Great  Desert,  there  are  about  16,000  date  palmSy 
of  which  14,000  are  in  full  bearing. 

The  best  trees  are  those  produced  from  slipped  plants.  Those 
raised  from  seeds  are  much  longer  in  arriving  at  maturity,  and  are 
generally  poor.  When  the  slip,  taken  from  ^e  foot  of  the  stem  of 
an  adult  tree,  is  first  planted,  it  must  be  watered  daily  for  six  weeks, 
and  every  other  day  for  the  next  six  weeks ;  after  which  the  trees  are 
watered  once  a  week  in  summer,  and  every  month  in  winter. 

The  nut  does  not  conmience  to  germinate  under  six  months  or  a 
year  after  planting,  and  the  growth  is  very  slow  in  the  first  two 
years.  In  a  favourable  situation  it  will  begin  to  fruit  at  six  years, 
and  lasts  to  seventy  years  or  more. 

The  tree  commences  to  yield  fruit  about  five  or  six  years  after 
planting:  but  it  is  not  till  after  twenty  or  twenty-five  years  that 
it  comes  into  full  bearing,  and  then  it  will  endure  for  about  one 
hundred  and  fifty  years.  A  date  tree  in  full  bearing  will  produce 
eight  or  ten  bimches,  each  containing  12  to  20  lbs.  of  fruit,  which, 
at  an  average  of  144  lbs.  of  dates  per  tree,  is  at  the  rate  of  14,400  lbs. 
per  hectare  (2^  acres).* 

Although  there  are  so  many  varieties  of  the  date  differing  in  size, 
form,  and  quality  of  the  fruit,  they  may  chiefly  be  divided  by  colour 
into  three  classes,  red,  yellow,  and  whitish. 

The  dates,  after  having  been  gathered,  are  dried  in  the  sun,  and, 
when  quite  hard,  sometimes  buried  in  the  sand.  They  may  thus  be 
preserved  about  two  years ;  but  generally  after  eighteen  months  they 
are  attacked  by  worms,  and  in  the  beginning  of  the  third  year  nothing 
remains  of  them  save  the  stones.    As  an  every-day  food,  dates  are 

*  Hanly,  ^  On  the  Culture  of  the  Date  in  Algeria,"  *  Bulletin  of  the  Society  of 
Acclimatisation,'  Paris,  vol.  v.  p.  63. 
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iipuri  one  treo,  all   the  fruit  of  which   i«  coiiscc 
of  the    Mos<[ii(3  and   tlic  use  of  tlie   poor.        Froi 
trt'O  is    niado  a  fc^rnientcd  wine  or    liquor  culle 
tlie  Arabs  are  very  foud.     lu  its  fresh  stttto  it  1 
like  uow  bcor.    It  is  produced  in  Egypt  by  sin 
cision  in   the  top   of  the   tree,  reaching  the   c 
fitted,  through   which   the   sap  flows   into  a  h 
The   palm   thus   yields   about    ten  quarts  evei 
Egyptians  bleed  the  tree  every  two  months,  soi 
to  prevent  the  healing  of  the  wound.     The  opei 
tree  if  continued  too  long,  but  cautiously  practis 
will  often  invigorate  a  sickly  or  ill-bearing  palm 
heart  of  the  date  tree,  is  also  eaten,  and  the  taste 
a  sweet  potato,  but  it  is  never  cut  unless  the  tre 
fallen. 

The  bunches  of  fruit  are  suspended  by  pedum 
man's  fist.  The  yellow  dates  are  the  smallest,  an 
rally  the  largest,  but  there  is  a  larger  variety  ol 
The  fruit  does  not  all  ripen  at  once,  but  each  date  n 
and,  £Edling,  makes  way  for  another  to  ripen. 

In  this  dried  state  they  form  the  principal  food 
are  esteemed  by  many  other  nations.    The  cnu 
arrive  in  Europe  in  mass,  are  the  inferior  and  dama 

At  the  time  of  the  collection  of  the  ripe  fruit|  r 
with  masonry,  something  in  the  form  of  hage  oil  jai 
the  yards  of  the  houses  to  hold  the  dates ;  these  i 
2000  lbs.  to  6000  lbs.  Men  tread  the  dates  down,  i 
to  time  a  little  water  to  soften  them.  An  openi] 
bottom  to  allow  the  syrupy  fluid  to  be  collected.  1 
butter.  In  the  winter  thu  mass  of  date  paste  or  oi 
upon,  and  it  is  so  solid  that  an  antelope  horn,  or 

tool,  has  to  h«  nacA  *^  -'-'-  ri.  -    «  » 
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The  fibre  is  obtained  from  the  terminal  shoot  of  the  tree,  and  also 
from  the  loaves.  The  peduncle  which  bears  the  fniit  yields  a 
very  strong  thread,  of  a  silvery  white,  resembling  that  of  the  agave, 
which  is  used  in  the  baths  as  a  friction  rubber.  From  the  split 
leaves  of  the  palm,  or  with  its  folicles,  mats  and  baskets  are  made,  as 
well  as  chairs  or  seats,  &t  a  very  low  price.  The  trunk  is  employed  as 
posts  by  carpenters ;  the  wood  is  compact,  and  easily  cut  into  thin 
planks,  which  take  a  fine  polish.  It  may,  indeed,  be  called  the  pine 
wood  of  the  desert,  for  it  is  the  only  long  and  stndght  timber  to  be 
met  with  in  the  regions  where  it  flourishes.  From  the  unripe  fmit 
spirit  and  vinegar,  and  syrup  or  molasses,  can  be  made.  The  crushed 
kernels  or  seeds  of  the  fruit  are  given  as  food  to  domestic  animals, 
being  greedily  eaten  by  camels,  goats,  sheep,  horses,  and  dogs. 

In  Egypt  there  are  4,000,000  female  date  pabns  grown,  and  the 
annual  production  of  dates  there  is  estimated  at  15,000,000  cwt. 
annually,  but  they  are  nearly  all  locally  consumed ;  only  from  300  to 
700  tons  being  exported  yearly  from  Alexandria.  In  Egypt  abont 
thirty  distinct  varieties  are  enumerated.  Those  best  known  are  a 
stoneless  kind,  the  dates  of  Assouan,  Siout,  Edfou,  of  the  oasis  near 
Esneh,  Helwa,  Minieh,  and  Menchiek.  The  dates  of  Upper  Egypt 
and  the  oasis  are  the  most  delicate. 

The  fine  yellow  dates  of  Bosetta  and  Burlos  are  preserved,  and 
much  sought  after  in  Europe,  and  might  become  the  object  of  an  im- 
portant commerce.  In  preserving  them  the  epidermis  is  removed, 
and  the  two  ends  cut  off;  the  stone  is  taken  ont  by  means  of  a  small 
piece  of  wood,  and  the  fruit  thus  preserved  is  boiled  in  water  to 
soften  and  separate  an  astringent  principle ;  they  are  then  placed  in 
a  bucket  to  drain,  after  which  they  are  put  in  a  glassed  pot.  There  is 
then  added  some  hot  concentrated  sugar,  in  which  they  are  left  for  six 
hours.  At  the  end  of  that  time  the  syrup,  having  lost  its  consistency 
by  reason  of  its  mixture  with  the  water  contained  in  the  dates,  is  put 
on  the  fire  and  concentrated  as  before.  Some  more  dates  are  then 
added,  in  which  parched  almonds  have  been  placed,  or  some  pistachios 
instead  of  the  stones,  in  order  te  keep  them  from  getting  out  of  shape. 
It  is  then  boiled  again,  until  the  syrup  becomes  more  solid,  and  after- 
wards put  into  earthenware  pots.  When  cool  a  little  pulverised 
sugar,  impregnated  with  essence  of  lemon,  is  added  te  flavour  it. 

The  principal  revenue  in  Tunis  is  derived  from  their  excellent 
dates,  which  are  exported  in  large  quantities.  According  to  a  recent 
enumeration  there  were  886,554  date  trees  in  the  Djerid,  one  of  the 
most  important  provinces  of  the  Eegency,  which  are  taxed  by  the 
government.  As  the  young  trees  are  not  included,  and  there  are 
grounds  for  believing  the  calculations  made  te  be  incorrect,  it  is 
presumed  that  the  tetal  number  does  not  fall  much  short  of  2,000,000, 
which  produce  300,000  cwts.  of  dates,  valued  in  the  locality  at 
487,0002.  The  ordinary  kind  of  dates  are  made  into  a  paste  or 
cake,  which  forms  the  staple  food  of  the  Bedouin  Arabs  in  the 
Sahara.  It  is  highly  nutritious.  The  dates  are  sometimes  eaten  fried 
in  butter,  or  simply  with  fresh  butter  uncooked.  In  former  times  the 
chief  market  for  dates  was  Touzer,  to  which  the  merchanto  from 
Ethiopia  resorted  with  slaves,  whom  they  exchanged  for  a  very  few 
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...   ....o  Aiuiuiiairs  and  JSluit-ol-Arab,  from  Motlii 

is,   for    more    than   140   iiiilus — and  yield    annu 
(■>(),( MM)  tons  of  dates  in  a   good  season.     In   lb 
but  25,000  tons  ;  in  1870  rather  less.     Owing  to 
north-wosterly  winds,  which  prevailed  during  t! 
Bommer,  while  the  date  palms  were  still  in  flowe 
failed  to  arrive  at  maturity,  and  the  crop  gathere 
both  poor  and  bad.    In  ordinary  years  about  8 
duced  in  the  Turkish  portion  of  tlos  district,  and 
under  Montefik  rule.    About  half  the  above  may 
consumed  in  Bussorah  and  in  the  interior,  and  the 
to  the  Persian  Qulf  ports,  India,  and  England. 

The  kinds  most  esteemed  are  hullowee,  zehedi, 
the  other  varieties,  of  which  there  are  no  less  tha 
commerce  by  the  common  name  of  sayr.    The  qui 
produced  in  1873,  and  their  range  of  price  per  to 
report  of  the  British  consul,  was  as  follows : — 


Htillowee 

Khudtherawee   .. 

Zehedi        

Bnemi       

Sayr 


QauiUty. 


tODl. 

6,404 

2,377 

1,937 

412 

24,625 


£ 

15 
10 
18 
10 
8 


The  dried  dates  are  pulverised,  and  this  meal  is 
by  the  Arabs  on  journeys.  By  allowing  the  da 
water,  a  vinous  beverage  is  obtained,  wUoh  is  al 
When  the  fruit  has  been  left  to  ripen  thoroughly  o 
attained  a  fine  red  nnU«»  u  -•-  *-        -       - 
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not  consider  dates  and  yarions  other  minor  fruits  worthy  of  record. 
In  1860  only  11,800  cwt.  were  received.     The  imports  in  later  years 


were; — 


Year. 


1867 
1868 
1869 
1870 


(^uintity. 


cwts. 
83,443 
35,112 
18,775 
93,873 


Vilne. 


£ 
35,393 
35,223 
32,957 
70,611 


The  Spnnr  Date  (^PJuentx  spifwsus^  Thonning)  is 
delta  of  Nun  and  Brass,  West  Africa,  and  in  some 
Africa,  generally  with  the  oil  palms.  The  leaves 
employed  in  Niipe  and  Zarcya  for  making  fine  mats, 
tends  from  tropical  Africa  to  the  Cape  Colony,  where 
Dr.  Eirk  found  the  green  bunches,  if  immersed  in 
day,  suddenly  to  assume  a  scarlet  hue,  and  then  the 
to  become  edible  and  sweet. 


met  with  in  the 
parts  of  Central 
are  extensively 
This  palm  ex- 
it is  indigenous, 
water  for  half  a 
astringent  pulp 


The  WiNB  or  Bamboo  Palm  (Baphia  Vint/era^  Beauv. ;  Sagua 
vinifera,  Poiret ;  MetroxyUm  vinifera,  Spr.). — ^Tlus  West  African  palm 
is  constant  along  mouths  and  in  deltas  of  rivers ;  also,  according  to 
Dr.  Baikie,  inland,  in  moist  places  in  Ibo,  Benin,  Toruba,  Dahomi, 
&c.,  and  still  farther  from  the  sea,  in  Eor6rofa,  Adamawa,  Bautsi, 
Tiiriya,  Qbdri,  Niipe,  Eambari  (as  far  as  near  to  Yadri),  B6rgd, 
Gurma,  and  along  the  road  to  Gonja.  The  greatest  known  distance 
from  the  sea  is  the  town  of  Euno,  and  more  than  400  miles  frt)m 
the  sea. 

The  dried  pinnsB  of  the  leaves  used  for  making  ropes,  pretty  bags  and 
mats,  dyed  hats,  and  for  tying  thatch.  Long  midrib  of  leaves,  often 
upwards  of  80  feet  in  length,  used  in  construction  of  roofig  of  houses, 
for  poling  canoes,  for  making  seats,  couches,  &c.  The  soft  inside 
part  of  this  used  for  making  a  large  kind  of  mat  used  in  travelling, 
and  called  by  H4nsa  and  Niipe  *'  M^mme."  Sap  used  as  a  kind  of 
palm  wine,  termed  Bourdon,  and  much  relished  by  the  drunken 
savages  of  the  coast.  Fruit  occasionally  eaten  (the  mesocarp),  but 
bitter,  and  in  a  few  places,  as  in  Eiipa,  oil  is  made  from  it  The  fibre 
of  the  midrib  is  also  woven  with  cotton  into  a  kind  of  cloth  in  Benin 
and  Y6ruba. 

The  DouM  Palm  of  Upper  Egypt  (Hyphene  Thebaicaj  Mart.; 
H.  crinUa,  Gaert.),  grows  away  from  the  sea.  The  fruit  of  this  is 
much  larger  than  that  of  the  date  palm,  and  is  equally  nutritious. 
The  pulp  of  the  fruit  is  brown  and  mealy,  and  has  both  itte  taste  and 
colour  of  gingerbread ;  hence  one  of  its  common  names  is  the  ginger- 
bread tree.  The  spongy,  internal  portion  of  the  fruit  of  this  palm 
forms  an  important  article  of  food,  an4  when  mixed  with  an  infusion 
of  dates,  it  constitutes  a  cooling  drink,  much  prescribed  by  the  Arabs 
in  febrile  affdctions  as  oooling  and  demulcent 

The  kernel  is  turned  into  beads  for  rofaries,  and  little  perfume 
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i)i  iiio  littoral  IS  thiit  where  they  most  alM)Uii(l 
in  a  wet  or  swampy  ground.  The  value  of  tlu 
tlie  plant  to  be  eneouraged  rather  than  destroj 
from  towns  where  land  is  not  very  valuable. 

Northern  Africa  generally  is  covered  and  inj 
which  multiplies  rapidly,  and  was  long  the  pei 
oolonists,  who  were  obliged  to  grub  it  up.    Bi 
Qsefdl  aid  to  industry,  and,  instead  of  being  co 
worthless  plant,  it  has  become  a  source  of 
Properly  prepared,  the  leaves  furnish  a  flbx 
twisted,  and  curled,  furnishes  a  vegetable  hair, 
like  horsehair,  as  a  stuffing  material  in  upholstc 
possesses  two  advantages  over  the  animal  fibre 
extensive  employment,  viz.  those  of  being  exemi 
tion,  and  75  per  cent,  cheaper  than  horsehair, 
sold  on  the  spot  for  about  two  to  two  and  a-ha] 
a  man  can  cut  say  400  lbs.  a  day.    It  is  gen* 
Spaniards  who  apply  themselves  to  this  worl 
using  the  leaves  of  this  indigenous  plant  of  Al 
for  horsehair  in  upholstery  is  due  to  a  M.  Aven 
patent  for  it  in  1847.    This  manu&cturer  had  ( 
in  carrying  it  into  execution,  but  the  neoessit; 
which  increases  daily,  greatly  aided  him,  and  i 
tation  of  this  substance.     If  it  has  not  all  ti 
horsehair,  it  does  not  want  for  suppleness  and 
with  it,  greatly  reduces  the  cost  of  stuffing  in 
The  form  in  which  the  raw  material  is  bought 
the  leaves  have  been  combed  or  stripped.    T 
operation,  which  requires  but  cheap  tools,  and  c 
women  and  children.    A  good  operator  on  the  h 
prepare  90  lbs.  to  100  lbs.  of  dry  fibre,  which,  at 
12  francs  the  cwt    ^ 
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the  first  labours  of  aatumn.  The  fibrous  thread,  when  dry,  is  handed 
over  to  the  manufacturer.  The  hair,  called  light  or  green,  is  twisted 
and  curled  in  its  raw  state,  and  packed.  For  black  the  fibre  is 
first  dyed,  by  being  passed  successively  through  baths  of  sulphate  of 
iron  and  logwood.  It  is  then  twisted,  and  the  cord  again  dyed.  The 
fiirm  of  Averseng,  of  Alger,  at  their  works  El.  Affiroun,  works  up 
annually  3,500,000  kilogrammes  of  dry  fibre,  representing  about 
double  that  quantity  of  palm  leaves,  the  average  yield  of  fibre  being 
about  50  per  cent  The  price  of  the  imdyed  fibre  is  21  or  22  francs 
the  cwt.,  of  good  black  dyed,  29  or  30  francs,  and  of  superior,  35  to 
38  francs.  In  the  department  of  Oran,  Messrs.  Giraud  -  Brothers, 
in  their  large  enclosed  works  at  Eckmuhl,  covering  a  space  of  5 
acres,  prepare  daily  60  bales  of  2  cwt.  each.  The  combing  is  effected 
by  means  of  drums  with  needles  and  knives,  worked  by  a  12-hor8e 
power  steam  engine,  at  a  speed  of  300  revolutions  per  minute. 

They  also  heat  their  dye  vats  by  steam,  which  is  much  more  eco- 
nomical than  the  application  of  direct  heat.  Another  Algerian  firm, 
J.  and  J.  Mathieu,  whose  factory  is  at  Arbra  dn  Dgendel,  in  the 
plains  of  Gheliff,  by  a  particular  process,  prepare  a  black  and  brilliant 
crin  vegetal  without  smell  or  dust,  of  wMch  they  turn  out  1000  cwt. 
a  month  at  30  francs  the  cwt.,  the  undyed  being  sold  at  20  francs. 
This  fibre,  like  the  esparto,  is  also  twisted  into  ropes  and  cables.  It 
has  long  been  used  as  a  paper-material  in  conjunction  with  esparto 
and  rags.  The  '  Akbar,'  a  newspaper  of  Algiers,  is  printed  on  paper  of 
this  kind,  and  quantities  have  been  imported  from  time  to  time  for 
use  at  Lloyd's  paper  mills  at  Bow.  It  is  not,  however,  held  in  much 
estimation  for  paper-making,  as  there  is  a  good  deal  of  waste  from  the 
tough  leaf-stalks,  and  it  requires  a  considerable  quantity  of  chemicals 
to  bleach  it.  In  1857  the  export  of  leaves  of  me  dwarf  palm  from 
Algeria  was  to  the  value  of  24,000  francs,  orin  vegetal,  763,000  francs. 
The  shipments  of  crin  vegetal,  which  were  only  19,000  lbs.  in  1845, 
reached  316.000  lbs.  in  1853,  were  doubled  two  years  later,  quad- 
rupled in  the  space  of  four  years,  and  in  1860  amounted  to  nearly 
2,500,000  lbs.  In  1865  they  had  reached  treble  that  amount 
44,000  cwts.  of  crin  vegetal  was  shipped  fr<nn  Algeria  in  1868,  and 
the  value  of  the  fibre  prepared  in  that  year  in  the  colony  is  stated  to 
have  been  about  90,000/. 

The  following  figures  show  the  exports  (always  progressive)  of 
later  years,  in  ialogrammes,  besides  a  small  quantity  of  rough  leaves: 


Year. 


1869 
1870 
1871 
1872 


CrinyegetaL 


4,835,6a0 
8,851,282 
4,252,789 
9,011,919 


Leaves. 


14,085 

65,436 

1,171,737 

199,100 


The  quantity  of  this  vegetable  hair  sent  to  foreign  countries  in 
1872  was  2,394,000  kilogrammes.  The  shipments,  which  were  for- 
merly lioodted  to  France,  are  now  extending  rapidly,  demands  having 
sprung  up  in  various  countries,  especially  in  Engliuid. 


...  ^..wvii.-^ivr  irii(i<;  carriLMi  on  iii  otruT 
tlio  l^iilmctto  of  tin'  Amcricjins  (^SfihaJ  Pnhitrtto^ 
ar<jt)itr<i,   fiirnislics  a  siunct,  or  clii]),  wliicli  is  w 
tlicrc  is  a  lar}j:e  import  of  palm  leaves  for  plaiting,  i 
scarcely  deserve  special  detailed  enumeration;  si 
there  was  imported  into  the  port  of  Shanghai, 
piculs  of  nntrimmed  palm  leaveB,  and  231,091  tr. 
for  making  femg. 

The  AUalea  genns  of  palms  are  nearly  all  nati 
or  two  species  yield  the  valnahle  brush  fibre  kno^ 
a  species  common  to  British  Honduras  (A.  Cohune^ 
mended  to  notice  some  years  ago,  from  the  fact  of 
good,  useful,  white  oil. 
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SECTION  m. 


THE  TROPICAL  CEREALS  AND  STARCH- 

PRODUCING  PLANTS. 

INDIAN  CORN. 

Thk  importance  and  value  of  Indian  Com  (Zea  Maya)  in  tropical 
and  semitropical  countries,  are  too  well  known  to  need  illustration. 
On  every  part  of  the  globe  where  the  hand  of  civilization  has  broken 
the  turf,  this  beautiful  grain  receives  a  large  share  of  attention.  In 
the  western  continent  it  is  raised  from  Canada  to  Patagonia  and  the 
islands  of  the  South  Seas,  through  almost  every  variety  of  climate 
and  people,  and  over  an  extent,  from  north  to  south,  of  more  than 
7000  miles.  It  was  introduced  into  Africa  by  the  Portaguese  in  the 
sixteenth  century,  and  is  cultivated  more  or  less  from  the  Mediterra- 
nean Sea  and  the  Libyan  Desert  to  the  Cape  of  Gk>od  Hope.  In  Java 
and  the  Asiatic  isles  it  forms  an  important  product.  In  Central 
Asia  it  is  known  and  valued,  as  well  as  in  Australia  and  the  islands  of 
the  Indian  Ocean.  In  Europe  it  is  extensively  produced  in  Hungary, 
Lombardy,  France,  and  Spain,  and  we  might  almost  say  from  the 
Ural  chain  to  the  Atlantic.  No  grain  could  secure  such  favours  from 
all  parts  of  the  world  except  from  its  intrinsic  value.  No  other 
cereal,  in  fact,  except  rice,  is  so  extensively  cultivated. 

Its  flexibility  of  organization  makes  it  very  easy  of  adaptation  to 
climate  and  soiL  Though  it  prefers  moist  and  rich  soils,  with  strong 
heats,  there  are  varieties  of  it  which  can  be  raised  in  tropical  climates, 
at  a  height  df  more  than  9000  feet  above  the  level  of  the  sea.  The 
warmest  regions  of  the  torrid  zone  produce  maize  in  abundance, 
where  three  crops  can  be  taken  in  a  season,  while  the  short  summers 
of  Canada  have  a  variety  adapted  to  them.  This  cannot  be  said  of 
rice,  which  requires  great  heat,  and  cannot  endure  a  climate  of  high 
latitude. 

Indian  com  ripens  at  a  time  when  most  other  grains  have  been 
harvested;  it  therefore  furnishes  employment,  when  there  would 
naturally  be  but  little  else  to  do.  But  what  gives  to  Indian  com  its 
great  importance  is  the  actual  amount  of  nutritive  matter  which  it 
contains.  It  is  said  to  be  third  in  this  respect,  wheat  and  rice  con- 
taining a  somewhat  greater  amount,  though  many  place  maize  second 
only  to  wheat. 

No  plant  is  more  beautiful,  and  none  so  well  suited  to  the  varieties 


..V  iiiiiy  say  oi  inc  iiuiiai 
»iiat  Mr.  Webster  said  of  the  turnip  crop  of  1 
for  three  successive  years  wouhl  nearly  bankr 

Fortunately,  however,  by  the  receut  impro 
they  are  cuabled,  in  the  growth  of  this  crop,  t 
and  to  render  every  varietj  of  soil  suitable 
mazimnm  quantities.    It  is  the  food  of  both 
even  its  stalks,  by  proper  treatment,  have 
in  value  to  the  whole  labour  and  expense 
To  it  America  is  indebted  for  her  fine  beef,  b 
pork,  and  also  as  an  article  of  human  food, 
country ;  and  the  olive  branch  might  with  pre 
the  claw  of  the  national  emblem,  and  the  Indian 
in  its  place.    In  proof  of  the  American  origin 
be  stated  that  it  is  still  found  growing  in  a  wild 
Mountains  to  the  humid  forests  of  Paraguay,  whi 
each  grain  naked,  as  is  always  the  case  after  h 
completely  covered  with  glumes,  or  husks.     C 
natives  of  Hispaniola  cultivating  it  in  extensiv 
of  other  places  visited  by  him  were  also  in  possesi 
Englishmen  by  whom  it  was  cultivated,  were  1 
Virginia  in  1760. 

In  England  all  cereals  used  as  food  for  man  arc 
those  who  first  landed  in  America  from  that  o 
cereal,  also  used  as  food  by  the  aborigines.  Th< 
catalogue  of  com  with  the  prefix  of  Indian.  As 
the  main  dependence  of  the  Indians,  so  it  has  sin 
staff  of  life  to  thirty  millions  who  now  occupy  the 
mdually  making  its  way  to  flavour  among  other 
The  pioneers  give  no  accounts  of  the  Indians  havi; 
com.  They  seem  to  have  been  content  with  w 
higher  civilization  of  the  whitw*  nr.:-^' 
reooflfnized  '♦*•  — "* 
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ana  and  Florida  produce  but  10,000  bushels  annually,  but  nearly 
9,750,000  bushels  of  com. 

The  annual  average  wheat  crop  of  the  world  is  about  760,000,000 
bushels,  of  which  nearly  290,000,000  may  be  credited  to  the  United 
States.  In  1875-76  her  Indian  corn  crop  averaged  1,300,000,000 
bushels,  thus  exceeding  the  wheat  crop  of  the  whole  earth. 

It  is  a  remarkable  fact  in  connection  with  this  subject  that,  al- 
though the  experience  of  the  people  of  the  entire  American  continent 
bears  uniform  testimony  in  favour  of  the  palatableness,  the  healthful"* 
ness,  and  the  economy  of  Indian  com,  it  is  but  little  known  to  the 
people  of  those  portions  of  Europe  to  whom  cheap  food  is  the  great 
desideratum.  The  famine  of  1847  brought  it  prominently  into  notice 
here,  and  once  having  tasted  it,  even  after  imperfect  cooking,  it  has 
secured  a  thorough  foothold.  European  chemists  have  discovered  that 
while  Indian  corn  contains  77  per  cent,  of  nutritive  matter,  wheat  con- 
tains 95.  When  a  bushel  of  wheat  is  worth  95  cents,  one  of  Indian 
com  is  worth  77  cents,  nutriment  alone  considered ;  yet  when  corn 
has  stood  at  jil  per  bushel,  wheat  has  stood  at  jS2  50  c. ;  thus,  in  buy- 
ing wheat,  we  obtain,  for  any  given  amount  of  money,  a  little  less 
than  half  the  nutriment  we  obtain  when  buying  Indian  com.  Why 
this  disparity  in  price  ?  It  must  be  mainly  sought  for  in  supply  and 
demand.  Wheat  is  relished  by  a  greater  portion  of  the  human 
family ;  it  may  be  kept  sweet  more  readily  in  any  of  its  stages  of 
manufacture,  whether  stationary,  or  during  transportation  by  sea  or 
land ;  hence  its  superior  commercial  value.  Then,  all  the  world  is 
familiar  with  it  as  an  article  of  food,  while  not  a  tenth  of  its  popu- 
lation ever  heard  of  Indian  com.  Wheat  needs  no  introduction 
among  any  people,  while  maize  has  required  thorough  judicious  and 
persistent  effort  by  European  Gbvemments  to  induce  even  famishing 
communities  to  consume  it. 

It  is  well  known  that  residents  in  American  cities  are  small  con- 
sumers of  Indian  corn,  in  comparison  with  those  who  live  in  rural 
districts.  This  is  because  the  former  do  not  so  well  imderstand  the 
art  of  cooking  it  in  the  numerous  forms  of  which  it  is  susceptible. 
No  wonder  that  European  nations,  to  whom  the  grain  and  m^  are 
novelties,  should  be  more  ignorant  of  their  value,  and  should  there- 
fore refuse  to  consume  them.  But  since  1855  the  Prussian  Oovem- 
ment  has  left  no  means  untried  to  ascertain  the  best  mode  of  preparing 
com  bread.  As  com  meal,  even  when  the  dough  is  nicely  risen, 
always  falls  when  placed  in  the  oven,  producing  an  unsatisfactory 
bread,  a  multitude  of  experiments  were  tried  with  mixtures  of  potato 
flour,  wheat,  rye,  and  other  substances.  Eye  flour  was  found  to  be 
the  best.  But  most  of  these  experiments  were,  unfortunately,  made 
with  meal  which  had  soured  before  reaching  Bierlin.  Finding  it  to 
be  coarsely  ground,  the  operators  caused  it  to  be  ground  very  fine, 
not  knowing  that  no  kind  of  grain  is  spoiled  by  fine  grinding  except 
Indian  com.  In  spite  of  these  discouragements,  Germany  is  annually 
consuming  larger  quantities,  as  her  people  are  better  acquainted 
with  the  article.  In  England  and  Ireland  it  has  become  permanently 
domesticated.  Its  introduction  has  been  slow,  but  nothing  seems 
more  certain  than  that  a  few  years  Jience  will  mtness  an  onormoos 


w.xv*_iiL  X  rovKieiico  lias  ui 

to  its  high  nutritive  value  is  clue  in  a  Lirgo  d« 
vigour  of  tlie  nice  of  niiii   who    laid    the    foi 
American  republic.     It  was  much   more    larg 
Luudred  years  ago  than  now,  as  fine  wheat  flc 
founded  reason,  has  usurped  its  place  in  bi 
several  forms,  however,  of  hulled  com,  poppei 
com  starch,  maizena,  &o.^  vast  quantities  are  co 
of  people  in  America. 

Meal  from  Indian  com  contains  more  than 
oleaginous  matter  as  wheat  flour,  more  starch, 
nitrogenous  material ;  consequentlj  in  all  cold 
ably  adapted  to  sustain  the  system  by  fumishii 
pounds.      The  oil  gives  warmth,  the  nitrogei 
muscular  strength.     The  combination  of  alime 
Indian  com  renders  it  alone  the  mixed  diet  c 
man  under  the  most  extraordinary  circumstan 
elementary  principles  which  constitute  the  basis 
this  particular  it  is  more  remarkable  than  any 
duction  known  to  man.    There  is  a  large  numbei 
com  meal  forms  the  basis,  which  are  exoeedingl 
for  instance,  is  more  delicious  than  cold  oom-pu 
and  fried  in  sweet  butter  or  lard  ?    Hot  eom-o 
and  skilfully  made,  are  almost  universally  regard 
Boston  brown  bread  is  famous  everywhere  in  uie  o 
why  com  meal  is  not  more  largely  used  at  the  pr< 
is  quite  difficult  to  obtain  it  of  dealers  or  grocers 
and  sweet  state.    Millers  grind  the  com  as  it  eoi 
mixed  with  portions  of  the  cob  and  saturated  witi 
this  is  sold  for  kitchen  as  well  as  for  stable 
western  com  is  damaged  in  transportation,  and  tib 
that  whidi  is  sound,   u  good,  sweet,  northern  r^^^  ^ 
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In  the  process  of  kiln  drying,  to  presenre  maize  for  transport,  it  is 
subjected  to  a  degree  of  heat  not  greater  than  212°  Fahr.  snfficiently 
long  to  destroy  its  germinating  power ;  but  not  long  enough  to  parch 
or  cook  it  so  as  to  impair  its  substance  or  nutritive  properties. 
Kiln  drying,  however,  injures  the  flavour  of  com  of  all  kinds. 

An  American  paper  well  remarks :  *'  The  great  difference  in  the 
consumption  of  this  staple  agricultural  product  in  America  and 
Europe  is  to  be  ascribed  to  the  ignorance  of  the  people  abroad  of  the 
mode  of  preparing  it  for  use  in  the  form  of  bread.  During  the  fiEunine 
in  Ireland  immense  quantities  of  Indian  meal  were  exported  to  that 
island,  to  be  made  up  into  bread ;  but  necessitous  and  starving  as  the 
people  were,  they  could  not  be  induced  to  eat  it  except  when  mixed 
with  rye  or  wheat.  Some  one  or  more  experts  were  sent  over,  com- 
missioned to  instruct  the  natives  in  the  mystery  of  making  corn- 
bread,  but  they  were  as  ignorant  of  the  art  as  the  Irish  themselves. 
The  &ct  is,  the  people  in  the  Northern  States,  and  even  in  our  large 
cities  in  the  South,  are  not  skilled  in  making  bread  from  com ;  they 
can  make  an  article  which  is  called  by  that  name,  and  prepared  as  it 
is  with  milk,  eggs  and  other  condiments,  it  is  very  nice  as  a  deHcacy  ; 
but  it  is  not  the  veritable  article,  and  no  more  resembling  it  in  form, 
substance,  and  taste  than  it  does  pound-cake.  In  fact  the  com  bread, 
so  called,  as  we  find  it  on  the  table  of  our  city  friends,  more  resembles 
cake  than  the  healthful,  substantial  and  nourishing  pone  of  the 
country.  We  have  never  yet  seen  a  professed  cook  who  could  make 
good  com  bread.  We  very  much  doubt  if  any  but  a  plantation  negro 
can  make  the  genuine  article.  We  are  very  certain  that  a  lady  house- 
keeper cannot  make  it — she  would  be  sure  to  make  it  too  nice  for 
every-day  habitual  food.  We  are  very  confident  that  if  the  simple 
art  of  making  com  bread  were  generally  imderstood,  its  consumption 
would  be  indefinitely  increased.*' 

The  usee  of  oil  in  Indian  com  are  manifold.  It  is  obviously  to 
protect  the  grain  from  rapid  decomposition  in  the  soil,  from  long-con- 
tinued wet,  and  to  retain  a  portion  of  food  until  needed  by  the  young 
plant,  as  the  oil  is  uniformly  the  last  portion  of  the  grain  taken  up. 
It  serves  to  keep  meal  from  souring  readily,  as  flint-corn  meal  will 
keep  sweet  for  years,  even  when  put  up  in  large  quantities,  while  the 
Tuscorara  meal  will  sour  in  a  short  time.  There  is  from  six  to 
twelve  per  cent,  of  oil  in  com,  that  of  southern  growth  containing  less 
than  northern.  The  colours  of  Indian  com  depend  on  that  of  the 
epidermis,  or  hull,  of  the  oil — the  latter,  when  yellow,  showing  its 
colour  through  a  transparent  epidermis.  In  white  varieties  the  oil  is 
translucent  and  colourless,  and  the  epidermis  being  also  free  from 
colour,  the  meal  is  white.  The  golden  Sioux,  a  twelve  rowed  variety, 
is  coloured  by  the  oil.  Bed  and  blue  owe  their  lively  hues  to  the 
colours  of  the  epidermis,  and  not  to  the  oil.  On  inspecting  very  thin 
slices  of  com  under  the  microscope,  the  epidermis  is  found  to  be  made 
up  of  hexagonal  cells,  much  larger  than  those  of  the  glutinous  and 
oUy  parts  of  the  grain.  The  sterch  globules  are  distinctly  seen  in 
the  starchy  part;  a  drop  of  diluted  tincture  of  iodine  brings  out 
their  forms  and  character  with  beautifhl  distinctness*  The  phoa- 
phates  are  probably  in  the  state  of  a  fine  powder,  while  the  ammonia 
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njki.%j  11  m)L's  to  loriii  a  part  of  the  li' 
j>li(jsphatc'S  are  drrivcd  the  substance  of  bon( 
matters  of  l>raiii,  nerves,  and  other  solid  and 
The  salts  of  iron  go  to  the  blood,  and  there 
portion  of  it,  enabling  it,  by  Buccessive  alter) 
oxidation  daring  the  circulation  throngh  In 
yesaelB,  and  yeins,  to  transport  oxygen  to  e^ 
Indian  com  therefore  contains   all  the  elem 
perfect  development  and  support  of  the  bodies  < 
Dr.  Salisbory  has  fomi^ed  the  analysis  of 
of  Indian  com : — 1.  Golden  Sioux,  bright-yell 
quently  having  fourteen  rows.   2.  Large  eight-rc 
eight-rowed.      4.  White  flint.     5.  Ohio  Dent 
varieties. 


ConsiitacnU. 

1 

2 

9 

8tazoh      

8606 

40-85 

80-2 

Gluten 

500 

4-62 

5-61 

Oil 

8*44 

8-88 

8-9( 

Albumon        

4-42 

2-64 

6*0< 

Casein     

1-92 

1-82 

2-2( 

Dextrine 

1-30 

5-40 

4-6] 

Fibre       

18-50 

21-86 

26-8( 

8agar  and  extract . .     . . 

7-25 

10-00 

5-2( 

Water      

15-02 

10-00 

18-4( 

The  male  flower  is  the  plume  at  the  top  of  tl 
8oms  like  wheat,  and  evolves  an  immense  quanti 
wafted  about  by  the  wind,  fertilizes  the  female  ; 
(the  ears  or  future  cobs)  which  spring  forth  fro 
leaf  with  the  stalk.    ThfiSA  nt-^  «f  «^ 
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being  nsefol  for  human  food,  Indian  corn  meal  is  excellent  for  fatten- 
ing stock,  milch  cows,  sheep,  and  poultry.  It  i^  much  used  in  dry 
summers  in  the  States  as  green  forage,  the  stems  being  then  very  sweet 
and  agreeable  to  cattle.  Where  much  Indian  com  is  grown  in 
America,  the  husks  of  the  ears  are  saved,  and  used  for  stuffing  mat- 
tresses, bolsters,  <&c.,  and  it  is  a  material  always  clean,  sweet,  and 
elastic.  Paper  is  also  made  of  a  good  quality  for  wrapping.  The 
dry  stems  and  leaves  also  make  fair  fodder  for  cattle. 

The  limits  fixed  by  many  agriculturists  for  the  culture  of  this 
cereal  are  very  incorrect,  as  there  is  such  an  immense  number  of 
varieties.  Parmentier  rightly  signalizes  this  cereal  as  created  for  the 
whole  world,  and  as  suiting  itself  to  all  climates.  There  is  a  short- 
stalked  maize,  which  suffers  little  from  the  action  of  the  wind,  and  can 
be  planted  in  the  north  of  France  in  double  rows  like  the  maize  of 
Auxonne  and  Burgundy.  It  has  been  found  that  35  to  40  hectolitres 
can  be  obtained  per  hectare,  weighing  from  76  to  80  kilogrammes 
per  hectolitre. 

It  is,  however,  in  America  that  its  value  has  been  demonstrated. 
There  a  couple  of  million  farmers  are  engaged  in  the  raising  of  maize ; 
some  lands  producing  20  bushels  to  the  acre,  and  others  150,  swelling 
the  aggregate  crop  of  the  nation  to  vast  proportions,  the  com  crop 
amounting  to  several  hundred  million  dollars  in  value.  The  grain 
produced  is  sufficient  to  feed  not  only  the  population  of  the  United 
States,  but  half  that  of  Europe  in  addition,  for  a  year.  It  possesses 
another  value,  which,  under  present  circumstances,  is  an  important 
one.  The  sheathing  leaf  is  the  best  adapted  for  paper  of  any  material 
yet  tried.  It  was  used  in  the  manu^ture  of  paper  in  Italy  last 
century,  but  the  manufacture  declined  from  obvious  causes.  Some 
years  ago  the  process  was  again  taken  up  in  Austria  and  in  Switzer* 
land.  The  paper  made  from  it  was  reported  to  be  much  better  than 
that  from  rags,  being  stronger  and  more  tenacious  and  very  little 
size  being  requisite.  It  has  none  of  the  brittleness  peculiar  to 
ordinary  straw  paper.  Maize  paper  appears  to  be  the  most  unexcep- 
tionable of  all  the  papers  not  made  from  rags.  Not  only  is  it  re- 
markably tough,  but  it  is  devoid  of  the  silicions  matter  which  proves 
so  embarrassing  in  ordinary  straw  paper,  causing  great  brittleness 
when  folding,  and  rapidly  destroying  the  face  of  printers'  type.  There 
are  large  manufactories  of  the  maize  stalk  in  Austria ;  the  *  Algemaine 
Zeitung '  is  said  to  be  exclusively  printed  on  it.  The  extreme  tough- 
ness of  the  paper  makes  it  particularly  eligible  for  bank-note  paper, 
and  for  the  purpose  of  envelopes.  The  colour  is  somewhat  yel- 
lowish, but  it  is  easily  bleached. 

Indian  com  or  maize  is  the  staple  and  peculiar  food  crop  of  the 
United  States,  although  it  is  also  grown  in  many  other  countries ; 
but  there  it  is  harvested  by  hundreds  of  millions  of  bushels  per 
annum.  Whenever  Europe  is  short  of  food,  America  stands  ready 
to  supply  the  deficiency  with  the  excess  of  her  com  crop,  the  super* 
abundance  of  which  she  is  Obliged  at  present  to  fatten  swine  and  live 
stock  on,  or  to  convert  into  whisky. 

All  the  endeavours  used  by  Cobbett  and  others  since  his  time  have 
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j)lt>n<^li,  or  an  iinplcini'iit  used  to  mark  four  ro 
of  '.]   i'vL't.     Drop   in  four  to   six   j^rains  at  i 
witli  tlic  haud  lioc  lightly,  not  moro  than  2  i 
barrow  (Emery's)  is  coining  much  into  fav( 
crops.     It  is  a  great  labour-saying  machin< 
drops  the  seed  at  anj  required  distance,  anc 
passing  over  the  land.     Drawn  bj  a  single  he 
ten  to  twelve  acres  per  day.     Soon  after  tl 
ground,  a  top-dressing  of  gypsum,  ashes,  or  lii 
of  these,  is  usually  applied,  an  ordinary  hand 
after  the  leaf  begins  to  expand,  the  cultivate 
between  the  rows,  and  the  soil  loosened  an< 
as  possible,  followed  by  the  hand  hoe,  that  th( 
clean  of  weeds  and  grass.    After  the  plant 
high  go  through  again  with  the  cultivator,  am 
hoe ;  clean  the  crop^  and  thin  it  to  not  mor 
each  hill ;  if  in  drills,  the  rows  should  be  i 
plants  1  foot  apart  in  the  row.     The  crop  ret 
and  if  the  soil  becomes  stiff  and  hard,  some  u 
should  be  used  again  ;  but  usually  two  thorou| 
dent.    After  the  grain  becomes  glazed,  the  si 
the  ground,  and  set  up  in  small  stouts  or  she 
course  of  thirty  days  the  com  is  fit  to  husk 
stalkS)  which  may  be  stacked  or  housed,  make  a  j 
winter  fodder  for  cattle.     AH  the  different  vi 
in  the  same  manner.    The  yellow  and  white  i 
that  are  grown  to  much  extent.    The  yellow  gei 
crop,  and  will  usually  mature  in  about  one 
planting.    The  time  preferred  for  planting  in  ti 
is  from  the  16th  to  the  26th  of  May. 

The  varieties  of  com  are  numerous,  and  are  o 
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Here  are  the  names  of  seventeen  varieties  grown  there : 


Ko.  1.  Dutton  com. 

2.  Eight-rowed  yellow. 

3.  Sweet  com. 

4.  £i|2:ht-rowed  white. 

5.  Bed  blaze. 

6.  Sixteen-rowed  Dutton. 

7.  Twelve-rowed  rod. 

8.  Sixtoen-rowed  red. 

9.  Early  Canada. 


No.  10.  Bed  pop. 

11.  Blue  pop. 

12.  White  pop. 

13.  Yellow  pop. 

14.  Mixed  pop. 

15.  Eight-rowed  yellow. 

16.  Ohio  flint 

17.  Bocky  Mountain  com. 


Two  hundred  varieties  of  Indian  com  were  shown  at  the  London 
Exhibition  of  1862,  from  the  Modena  Eoyal  Botanical  Gardens,  col-> 
lected  bj  the  late  Professor  Giovanni  Brignoli,  and  thirty-five  varieties 
by  Professor  Parlatore  of  Turin. 

Oommon  preference,  as  well  as  chemical  analysis,  proves  that  the 
round  northern  yellow  variety  contains  the  most  nutriment,  and  is  in 
all  respects  best  adapted  for  the  consumption  of  people  living  in  high 
latitudes.  The  white  variety,  by  its  resemblance  to  wheaten  flour 
when  manufEu^tured,  meets  wiUi  a  ready  sale  where  the  difference  is 
not  known,  or  where  appearance  is  alone  consulted.  There  are  a 
great  number  of  varieties  of  com  in  cultivation,  and  these  have 
become  considerably  intermingled.  The  principal  ones,  which  may 
be  distinguished  by  the  number  of  rows  or  grains  on  the  cob,  and 
the  colour,  shape,  or  size  of  the  kernels,  may  be  classified  and 
described  as  follows : 

1.  YeUow  Com. — Gk)lden  Sioux,  or  northern  flint  com,  having  a 
large  cob  with  twelve  rows  of  moderatendzed  grains;  very  oily. 
Tms  is  regarded  as  one  of  the  best  varieties  for  fiattening  animals, 
or  for  human  food.  By  skilful  tillage,  130  bushels  have  been  raised 
to  the  acre,  weighing  9216  lbs.  in  the  ear ;  when  dry,  75  lbs.  of  ear 
gave  a  bushel  of  com  shelled. 

2.  King  Philip,  or  the  eight-rowed  yellow  com.  Its  ears,  which 
contain  only  ei^t  rows,  are  longer  Hhsji  those  of  the  Golden  Sioux, 
and  it  will  yield  about  tiie  same  quantity  of  oil.  It  is  a  hardy  plant 
which  belongs  to  a  high  latitude ;  grows  to  about  nine  feet  in  height ; 
stalks  small ;  ears  from  ten  to  fourteen  inches  in  length. 

3.  Canada  Com,  or  eighteen-rowed  yellow  com,  which  is  smaller, 
earlier,  and  more  solid  than  any  of  the  preceding,  contains  more  oil 
than  any  other  variety,  except  tiie  rice  com  and  tiie  pop  com.  It  is 
exceedingly  valuable  for  fSattening  poultry,  swine,  &c.,  and  is  grown 
by  many  in  gardens  for  early  boiling. 

4.  DfUUm  Com, — The  cob  sometimes  grows  to  a  length  of  fourteen 
or  fifteen  inches,  but  the  grain  is  so  compact  on  it,  that  two  bushels 
of  small  ears  have  yielded  five  pecks  of  shelled  com,  weighing  62  lbs. 
to  the  bushel.  With  proper  management,  an  acre  of  ground  will 
yield  one  hundred  to  one  hundred  and  twenty  bushels  to  the  acre. 
As  it  is  very  oily,  gives  a  good  yield,  and  ripens  early,  it  has  always 
been  a  &vourite  variety  for  culture  in  the  North. 

5.  So/uJ^em  Big  YeUaw  Com.— The  cob  of  this  corn  is  thick  and 
long,  the  grain  much  wider  than  it  is  deep,  and  the  rows  unite  with 


_  . .  ^wv,».,  iinu  ir.sb  iiuDie  to  lenneiit  an 

7.  Southrni  Little  White  Flint  Corn.— The  1 
!  IV  siniilk  r  tluin  those  of  the  pivceding,  and  ii 
j^hiipe,  but  tlioy  arc  more  firm  aud  solid,  contai 
queutlj  aro  of  greater  value  for  feeding  poolt 
human  food. 

8.  DuUon  White  FlitU  Com.— A  yariety,  no 
from  the  yellow  Button  oom,  except  in  the  oolo 

9.  Early  Canadian  White  Flint  Com.— Cult 
early  boiling  and  roasting  while  green. 

10.  Tuecarara  0am. — The  ears  contain  from  i 
of  grain,  which  are  nearly  as  deep  as  they  are  bi 
colour  on  the  extreme  end,  and  entirely  composec 
dextrine,  except  the  germs.  As  it  contains  nei 
may  be  profitably  employed  in  the  manufiactnre 
softer  and  better  food  for  horses  than  the  flix 
before  it  becomes  sour,  may  be  converted  into 
is  also  an  excellent  variety  for  boiling  when  gi 
state 

11.  Fine  White  pint  Com.— -The  ears  of  this  v 
rows  of  rather  white,  roundish,  thick  grains  wh 
snowy  white  flour  composed  principally  of  starch, 
gluten  nor  oil.  As  it  possesses  similar  propertie 
variety,  it  may  be  profitably  used  for  Uie  same 
an  excellent  variety  for  boiling,  when  green. 

12.  Virginia  WhiU  Seed  Cam.— The  etoB  g£  ibi 
very  long  (nor  is  the  cob  so  long  as  those  of  the 
flint),  contain  firom  twenty-four  to  thirty-six 
narrow  grains.  These  at  their  extreme  ends  are  i 
so  dosdy  together  firom  the  cob  to  the  surfftoe, 
greater  yield  than  any  other  variety  in  proportic 
ears.    They  contain  more  starch,  and  Iftfw  erlnf^ 
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coltivated  for  culinary  purposes,  and  is  delicious  food  when  boiled 
green. 

14.  Bice  Com, — ^A  small  yarietj,  with  small  conical  ears,  the  kernel 
terminating  in  sharp  points  which  give  them  the  appearance  of  burrs  ; 
the  kernels  in  size  and  shape  something  like  rice.  It  contains  more 
oil  and  less  starch  than  anj  other  kind,  and  when  ground,  its  meal 
cannot  be  made  into  bread  alone,  but  is  dry  like  sand.  From  its 
oily  nature  and  peculiar  size  this  com  is  well  adapted  for  feeding 
poultry, 

15.  Pearl  Gom^  commonly  called  pop  com,  from  the  fact  of  its 
being  used  for  popping  or  parching.  The  ears  of  this  yariety  are 
small,  the  grains  are  sound,  of  various  shades  of  colour,  the  white 
of  a  pearly  appearance ;  and  contains  with  the  rice  com  more  oil  and 
less  starch  tbm  any  other  variety. 

16.  Chinete  Tree  Com, — This  is  a  pure  white  variety,  a  very  hand- 
some ear,  about  ten  inches  long,  has  ten  rows,  grain  very  closely  set^ 
long  and  wedge-shaped,  well  filled  out  to  the  end  of  the  cob,  some  of 
the  grains  slightly  indented.  One  peculiarity  of  this  com  is,  the 
ears  grow  on  the  buds  of  the  branches,  hence  its  name  tree  com. 
It  is  said  to  yield  from,  one-third  to  one-fourth  more  than  the  common 
varieties ;  when  ground  into  meal  it  is  handsomer  and  better  flavoured 
than  the  common  varieties  of  white  com.  There  are  generally  two 
ears  on  a  stalk,  and  often  three. 

There  are  many  other  varieties,  but  the  foregoing  list  embraces 
pretty  nearly  all  those  worthy  of  cultivation. 

In  New  Mexico  the  colours  of  the  grain  are  numerous — blue, 
yellow,  white,  and  even  jet  black.  Blue  seems  to  be  the  predominant 
colour,  and  is  esteemed  by  the  natives  as  the  richest  of  all,  being 
almost  universally  used  by  them  in  making  the  toriiUay  or  com  cake. 
This  is  the  only  shape  in  which  they  prepare  Indian  com  for  the 
table. 

The  culture  which  will  answer  for  the  small  farmers  of  the 
Atlantic  seaboard  would  be  impracticable  in  the  immense  com  fields 
of  the  fax  West ;  for  the  amount  of  labour  which  may  be  judiciously 
and  profitably  applied  in  the  former  would  be  impossible  in  the 
latter,  and  hence  it  will  be  necessary  to  state  the  methods  applicable 
to  different  districts.  Land  at  Ji200  dollars  per  acre  and  at  Ji5  per 
acre  cannot  generally  be  manured  alike,  even  although  their  con- 
stituents and  requirements  may  be  the  same ;  for  the  cheaper  lands 
are  so  &r  from  the  manufacturing  districts  that  in  some  cases  the 
necessary  fertilisers  to  be  used  as  manure  for  the  soil  cannot  be 
obtained,  and  the  scarcity  and  high  price  of  labour  give  rise  to  the 
necessity  for  the  use  of  implements  by  horsepower  in  place  of  any 
other  mode  of  culture,  and  that  too  of  the  simplest  and  most  expe- 
ditious kind.  The  roots  of  the  Indian  com  plant,  in  soil  prepared 
to  admit  of  their  full  ramification,  will  average  in  length  5^  feet, 
and  hence  the  necessity  of  deep  and  subsoil  ploughing  for  this 
crop  must  be  evident  to  all.  When  the  constituents  of  this  plant  are 
considered,  it  will  be  evident  that  its  inorganic  requirements,  obtained 
principally  in  many  places  from  the  subsoU,  render  deep  disintegration 
necessary.    It  will  also  be  evident  that  soils  habitually  wet  cannot  be 


^..t.i^ttt  aiiioiiiit  of  (li8tiir])ance  to  the  i 
abrasion  to  tlie  roots  of  corn,  henco  tho 
8(^1  before  planting  sbould  be  such  as  to 
dition,  and  to  tho  greatest  depth.      Tl 
against  drought ;  for  wherever  air  can  c 
soil  colder  th^n  itself  it  will  deposit  mois 
on  snbsoiled  land  free  from  excess  of 
drought.    The  after  cultivation  during  tht 
be  such  as  to  render  the  surface  at  all  tin 
sphere  and  free  from  parasitic  growth. 

Planting  Com. — The  seed  may  be  prq 
steeps  which  are  known  to  protect  from  t 
during  its  earlj  growth,  and  to  stimulate  i 
ready  to  throw  forth  its  roots.    Among  ib 
sulphate  of  anmionia,  saltpetre  very  dilute, « 

Preparation  of  the  Soil. — After  thorough  i 
deep  and  subsoil  ploughing,  and  the  additio 
analysis  may  prove  to  be  necessary,  the  oo 
slight  depths  in  hills  4  feet  apart  in  every  di 
of  more  thorough  cultivation  in  both  direo 
rowa  I  cannot  but  suggest  that  in  the  fins 
before  planting,  it  would  be  well  to  run  the 
depth  in  striking  out  the  rows ;  this  having 
tions  will  leave  the  intersections  visible  for  1 
From  the  peculiarity  of  this  plough  the  sol 
more  divided  condition  than  if  turned  over  by 
In  these  intersections  the  com  may  be  plants 
the  lifting  subsoil  plough,  which  will  a£fooi 
for  2  feet  each  side  of  this  line  of  travel,  she 
tion,  half-way  between  the  rows  of  hills,  the 
in  the  centre  to  full  depth,  disturbing  it  at  f.i>'» 
gradually  lesseniT*'* '"'  ■* 
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the  entire  snrface  free  from  weeds,  and  open  for  the  admission  of  the 
atmosphere.  The  running  of  this  cultivator,  once  in  each  direction, 
will  be  found  to  be  more  efi&cient  than  the  ordinary  use  of  the  hoe, 
and  at  the  same  time  securing  flat  cultivation.  At  the  first  application 
of  the  cultivator,  or  lifting  plough,  stimulating  manures  may  be  used 
to  each  hill  with  safety,  and  we  have  known  many  instances  where 
100  bushels  of  shelled  com  per  acre  have  been  produced  by  the 
application  of  two  ounces  of  improved  superphosphate  of  lime  to 
each  hill,  at  the  first  hoeing  or  first  cultivation.  The  result  seems 
to  be  larger  when  stimulants  are  thus  applied  than  when  placed  in 
the  soil  before  planting.  Indeed,  when  guano,  or  any  other  stimu- 
lating manure  is  used,  it  should  be  at  the  first  disturbance  of  the  soil 
after  the  com  is  above  groimd,  rather  than  before  the  planting  of  the 
seed.  Some  growers  prefer  to  plant  the  com  in  hills  as  already 
named,  running  a  universal  cultivator,  with  the  two  rear  share  teeth 
reversed,  between  the  rows,  when  the  com  is  three  inches  high.  This 
throws  a  light  furrow  from  each  row,  in  which  special  manures  may 
be  applied.  A  small  subsoil  plough  should  then  be  run  with  the  flat 
side  toward  the  com,  the  wing  of  the  plough  removed  so  that  the 
lifting  action  of  the  nose  only  vnH  be  applied  to  the  soil.  This  should 
be  repeated  on  each  side  of  the  row,  so  as  to  disturb  the  soil  to 
a  depth  of  ten  inches  before  the  com  roots  are  sufficiently  grown  to 
be  abraded,  and  this  loosening  will  thoroughly  mix  the  manure  with 
the  soil.  The  rear  teeth  of  the  cultivator  may  then  be  reversed  and 
run  again  between  the  rows  so  as  to  replace  this  narrow  fiirrow,  loavr 
ing  the  soil  flat.  In  place  of  a  second  hoeing,  at  the  usual  time,  the 
horse  hoe  may  be  ruii  in  the  opposite  direction,  clearing  the  ground 
of  weeds,  and  leaving  the  soil  clean  and  pulverulent.  The  large 
western  com  growers  require  more  simple  methods,  and  less  labour, 
and  for  their  use  we  can  only  recommend  that  after  planting  the  com 
by  the  machine  drill,  the  cultivator  or  horse  hoe,  capable  of  dis- 
turbing the  whole  distance  between  the  rows,  should  be  used,  instead 
of  the  ordinary  common  hoe,  and  if  this  be  properly  conducted  the 
economy  of  such  practice  will  be  evident.  Special  manures  may  be 
applied  in  advance  of  the  use  of  this  instrument  when  necessary.  In 
some  cases  it  may  be  found  profitable  to  use  the  lifting  subsoil  plough 
in  the  centre  line  between  the  rows,  during  the  early  growth  of  the 
com,  in  place  of  the  cultivator,  as  this  will  leave  the  soil  in  better 
condition  for  after  crops  by  its  more  thorough  disturbance. 

From  the  official  statistics  we  find  the  following  have  been  the 
maize  crops  of  the  United  States  at  the  several  periods  of  the  de- 
cennial Census : 


Bushels. 

1840 377,531,875 

1850 592,071,104 


Bushels. 

1860 838,792,742 

1870 760,944,544 


From  the  report  of  the  United  States  Agricultural  Department,  it 
would  appear  tiiat  the  production  of  maize  in  1874  was  850,148,500 
bushels.  The  largest  producing  States  were  :  Illinois,  188,5^9,000  ; 
Iowa,  115,720,000;  Ohio,  88,422,000;  Indiana,  74,624,000;  Kentucky, 
48,514,000;  Missouri,  46,049,000;  Pennsylvania,  35,821,000;  and 
Tennessee,  82,000,000  bushels.    In  the  State  of  Illinois  tiiero  wore 

X  2 


..»  ^.ciiis : 


Yo;ir. 

Highest. 

i»" 

1873 

29 

52 

1874 

53 

8( 

• 

1875 

46 

76 

1876 

88f 

49 

The  oom  growing  of  the  States  is  imme 
fhlly  onltiyated  in  nearly  eyery  part  of  a  t 
1000  miles  from  north  to  south,  and  even 
to  west. 

According  to  the  latest  returns  there 
87  million  acres  under  culture  with  maixe. 

The  following  were  the  produce  of  the 
Basin  in  1872 : 

ICichigan        

TnitiiLTn^    ,,      ,,      ,,      , 

Illinois 

Wifloonsia       

Minnesota       

Iowa        

MiBsoori 

Kflnmm •     •• 

Total 


The  State  of  Kansas,  which  has  only  re< 
a  grower,  had  in  1875  1,982,860  acres  un 
80,798,769  bushels. 

The  progressive  imports  of  maisA  ^*^^'- 
shown  below : 
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largest  portion  qf  the  food  of  the  inhabitants.  It  is  the  principal 
grain  nsed  in  all  parts  of  the  Union,  for  fattening  cattle,  swine,  sheep, 
and  poultry.  It  is  nsed  for  those  purposes,  not  only  on  account  of  its 
cheapness  of  production,  but  for  its  intrinsic  nutritiye  properties. 

In  Brazil  maize  is  largely  cultivated,  especially  in  the  southern 
provinces,  where,  in  the  shape  of  bread,  meal,  and  farina,  it  constitutes 
a  wholesome  and  nutritious  food.  It  comes  to  market  in  a  variety  of 
forms.  As  a  rule,  maize  yields  there  an  average  of  150  for  one; 
it  is  not  rare,  however,  to  meet  with  soils  which  give  from  250  to  800, 
and  on  the  island  of  Fernando  de  Noronka  400  for  one  have  frequently 
been  harvested.  In  the  province  of  Parana  thirtynsix  varieties  of 
maize  are  grown. 

The  Australian  colonies  are  greatly  dependent  upon  the  farmers 
of  New  South  Wales  for  their  supply  of  maize.  Upwards  of  one 
million  bushels  are  grown.    The  yield  is  about  88  budiiels  per  acre. 

In  the  year  1874--5  there  were  1528  acres  under  culture  with  maize 
in  Victoria,  and  the  produce  was  24,268  bushels.  In  the  following 
year  there  were  2846  acres,  and  the  produce  was  87,177  bushels. 

There  are  several  varieties  of  maize  grown  in  Australia,  known  by 
the  names  of  Richmond  Biver,  Mackey,  Queensland,  Hogan,  &a  The 
Bichmond  Biver  variety  is  a  dwarf  kind,  the  stalk  i^ort,  and  the  cobs 
smalL 

The  Mackey  has  large  cobs,  the  grain  is  also  large,  but  flat  and 
square  shaped.  The  stalk  is  bulky,  and  stands  9  or  10  feet  high. 
This  is  a  good  variety,  well  worth  general  cultivation.  The  Hogan 
variety  is  small  sized  and  inferior  to  the  preceding. 

In  Bankoora  and  other  highland  districts  of  Bengal  maisse  seems 
to  constitute  one  of  the  chief  articles  of  food  during  a  considerable 
part  of  the  year.  It  is  more  used  in  Behar  than  any  part  of  Bengal, 
being  ordinarily  roasted  when  green,  and  eaten  with  sidt. 

Maize  is  now  widely  distributed  not  only  over  India  proper,  but 
in  Burmah,  and  is  universally  used  for  human  food.  Baden  Powell 
observes,  in  his  *  Punjaub  Products,'  that  "  maize  g^ws  everywhere 
throughout  the  hills,  and  appears  to  flourish  well  in  a  temperate  as 
in  a  tropical  climate.  At  7000  feet  or  more  it  is  the  favourite  crop  of 
the  people,  and  for  six  months  of  the  year  forms  their  common  staple 
of  food.  Although  superseded  in  the  valleys  by  rice,  there  is  always 
a  little  plot  of  maize  around  the  cottage  of  the  peasantry,  which  is 
reserved  for  themselves,  while  the  rice  is  disposed  of  to  wealthier 
classes.  To  the  uplands  maize  is  an  admirably  suited  crop.  It  is 
very  hardy,  requires  little  rain,  and  is  rapidly  matured.  In  sixty 
days  from  the  day  of  sowing,  the  cobs  are  fit  to  cut,  but  the  grain 
will  not  keep.  Weevils  attack  it  in  preference  to  any  other  grain, 
and  it  is  a  popular  saying  that  the  life  of  maize  is  only  a  year  long." 

From  experiments  made  at  the  Madras  farm  on  Queensland  maize 
Mr.  Bobertoon  has  proved  that  this  grain  can  be  profitably  cultivated 
in  Southern  India.  He  gives  the  following  instructions  for  its  culti- 
vation there : 

^'  The  seed  is  best  sown  on  drills  about  8  feet  apart,  with  intervals 
of  10  or  12  inches  between  the  seed.  It  may  be  planted  2  inches 
deep,  at  the  rate  of  80  lbs.  per  acre. 


iwclltli   (»f  a  j)int  (if  tar,   mix    toLjctlit 
solution   over   tlu;   seo«l.     After   dustiii 
l>r('vciit  the  scctls  adhering  together,  t 
Keep  down  the  weeds  daring  growth,  & 
with  hand-hoes  and  ploughs. 

M  On  good  soils  2000  lbs.  of  gprain  ma 
exiraordmary  management.  One  average 
more  grain  than  twelve  of  the  oobs  of 
Vellore  districts.  Queensland  maize  is 
may  be  harvested  in  time  to  allow  of  a 
grown  before  the  commencement  of  the  h 

'*  The  cobs  should  be  well  matured  bef< 
weather  daring  the  harvesting  of  the  crop 
best  kept  on  the  cobs  until  the  seed  is  per 
The  average  cost  of  production  may  be  est 
the  gross  return  will  vary  according  to  tl 
50  to  60  rupees  per  acre.    The  profit  may 
per  acre,  according  to  the  quality  of  the  a 
vation  the  larger  the  profits.    Maize  can 
per  ton,  and  leave  a  handsome  profit  to  t 
quantity  of  straw  or  stalk,  &c.,  yielded  b, 
particularly  valuable  in  a  couniry  like  Indi 

"  Haize  can  be  profitably  cultivated  on 
taining  90  per  cent  of  sand ;  but  the  betti 
be  the  crop." 

The  late, Judge  Buel,  of  Albany,  was 
growth  of  maize.    He  used  to  say  that 
to  a  Yankee  as  the  potato  to  an  Irishman, 
that  there  was  no  crop  more  beneficial  t< 
com ;  that  it  was  the  meat,  meadow,  and  i 
Uiat  it  was  convertible  into  human  f^'^  •" 
gprain,  and  tho*  '^- 
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It  is  now  employed  largely  for  this  purpose,  and  no  plant  answers 
better,  or  gives  more  feed  to  the  acre  when  properly  manured  and 
managed.     Com  was  at  one  time  greatly  recommended  for  making 
sugar,  and  many  experiments  were  tried  with  it  in  the  United  States, 
but  it  evidently  did  not  prove  profitable,  as  for  many  years  we  have 
heard  nothing  of  comnstalk  sugar.     This  by  the  way  was  no  new 
use  for  this  plant,  as  Prescott,  in  his  EUstory  of  the  Conquest  of 
Mexico,  after  noticing  several  of  the  most  important  articles  of  their 
industiy,  says  that  the  great  staple  of  the  country,  as  indeed  of  the 
American  continent,  was  maize  or  Indian  com,  which  grew  freely 
along  the  valleys,  and  up  the  steep  sides  of  the  Cordilleras  to  the  high 
level  of  the  tableland.    The  Aztecs  were  as  curious  in  its  preparation, 
and  as  well  instructed  in  its  manifold  uses  as  the  most  expert  New 
England  housewife.    Its  gigantic  stalks,  in  these  equinoctial  regions, 
afiford  a  saccharine  matter  not  found  to  the  same  extent  in  northern 
latitudes,  and  supplied  the  natives  with  migar  little  inferior  to  the 
cane  itself;  which  was  not  introduced  among  them  till  after  the  con- 
quest in  1519.    Indian  com  is  also  largely  used  for  distilling  all  over 
North  America,  and  in  South  America  it  appears  to  have  been  made 
into  Chica  or  maize  beer  at  a  very  remote  period — it  was  a  common 
drink  of  the  Indians  long  before  the  Spanii^  conquest.     It  was  com- 
monly made  in  a  similar  manner  to  ordinary  beer.    The  liquor  is  said 
to  be  of  a  dark  yellow  colour,  with  an  agreeable  slightly  bitter  acid 
taste ;  it  is  in  universal  demand  on  the  west  coast  of  South  America, 
and  is  consumed  in  vast  quantities  by  the  Mountain  Indians ;  scarcely 
a  single  hut  in  the  interior  is  without  its  jar  of  this  favourite  liquor. 
Besides  the  use  made  of  Indian  com  as  food  and  drink  for  man  in  its 
various  preparations,  it  is  largely  used  for  feeding  cattle  and  stock  of 
all  kind.     In  the  Western  States,  cattle  and  pigs  are  turned  into  the 
com  fields  and  there  fatten  for  the  market,  thus  saving  all  harvesting. 
With  us  it  is  used  for  feeding  pigs,  either  whole  or  ground  into  meid, 
and  also  for  feeding  cattle  when  fattening  during  winter.    It  is  ex- 
cellent for  feeding  to  milk  cows  during  winter  and  spring,  and  is 
sometimes  fed  to  horses ;  indeed  all  kinds  of  stock  on  a  farm — horses, 
cattle,  sheep,  pigs,  and  poultry— will  readily  eat  and  seem  fond  of 
Indian  com.    We  hear  of  com  being  sometimes  used  for  fuel  in  the 
West,  where  wood  and  coal  are  scarce  and  dear  and  com  is  cheap. 
In  Illinois  and  other  parts  they  use  the  com  cobs  chiefly  for  summer 
fuel ;  when  kept  dry  they  bum  well,  and  are  no  bad  substitute  at  that 
season  for  wood  or  coaL    There  are  many  varieties  of  Indian  com 
known,  of  which  the  most  prominent  are  those  distinguished  by 
colour,  as  white,  red  or  brown,  and  yellow ;  those  that  have  different 
numbers  of  rows  on  the  ear,  as  the  eight,  ten,  twelve,  to  twenty-four 
rowed  kinds;  those  that  differ  in  taste,  as  the  sweet  and  common 
kinds ;  and  those  that  have  some  peculia^ties  in  their  kernels,  as  the 
horse  tooth,  gourd  seed,  rice  com,  &c.,  &c.    There  is  no  doubt  that 
this  plant  can  be  much  improved  by  selection  and  cultivation,  and 
that  varieties  may  be  multiplied  to  almost  any  extent  by  judicious 
selection  of  kinds,  and  crossing  by  careful  impregnation.    Almost 
every  com  grower  has  his  favourite  kind;  but  scarcely  any  kind  will 
thrive  better  than  the  common  eight-rowed  yellow  com.    Though 


-.1    tvi    iuatiiiV',  mill  ctM 

It  caniu  to  iiiiitiirity.     It  is  no  wouder  that 
cvi^ii  vet  tlierc  is  siiid  to  b(5  iiioro  land  de^ 
Inilijui  corn  in  tliu  United  Stiitcs  than  to  au 

in  Italy  it  is  an  important  port  of  the  cei 
has  boon  given  at  45,000,000  bnBhels.     H* 
the  agricultiiral  economy  of  the  country  m\ 
that  in  certain  parts,  the  province  of  Turin  : 
is  allowed  to  share  the  produce  of  the  IndL 
In  other  parts  of  Lombardy,  besides  a  mone 
receives  a  proportion  also,  which  when  mix 
flour  is  made  into  a  coarse  bread.     Amoi 
**  polenta  "  of  com  meal  is  principally  eaten 
tables,  and  flavoured  with  a  little  bacon,  is  a  1 

In  the  south  of  Europe  and  on  the  banks  ol 
vation  has  been  attended  with  considerable  s 
particular,  the  crops  of  maize  are  large  and  pre 
acres  yielding  66,000,000  bushels. 

We  have  no  details  of  the  acreage  under  i 
empire,  but  in  Baron  Gzoemig's  'Statistical 
186n  the  production  is  returned  at  43,076,00( 
which  is  nearly  equal  to  the  wheat  produced. 

In  Greece,  where  it  shares  attention  with  w 
the  production  amounts  to  about  three  million  1 
where  the  land  can  be  irrigated  and  the  soil 
maize  is  planted  after  the  biurley  has  been  out 
The  principal  food  of  the  peasantry  consists  of 
called  ^  keramedopita,"  made  of  a  mixture  of 
or  "  bobota,"  being  a  bread  made  of  maize. 

In  Portugal  Indian  com  is  the  staple  oulti^ 
part,  and  the  produce  amounts  to  about  fifteen  i 
proportion  that  it  bears  to  that  of  all  other  com 
country  is  one- half  in  respect  to  quantity  and  v 
respect  to  the  portion  of  the  cultivated  area  d^^ 
universal  broad  fooH  io  « *-- 
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In  1872  there  were  698,091  hectares  under  maize  and  millet, 
which  was  somewhat  under  the  quantity  in  previous  years,  for  in 
1870  there  were  1,653,000  acres  under  Indian  corn.  The  produce  in 
1872  was  11,635,832  hectolitres. 

In  Algeria  much  attention  is  not  given  to  the  culture  of  maize,  as 
it  requires  good  land  and  irrigation.  It  is  sown  in  March  and  April, 
according  to  the  season.  The  forty  days'  variety  is  harvested  in 
June ;  the  larger  kinds  in  July  and  August.  The  mean  produce  on 
irrigated  land  is  18  to  20  cwt.  per  hectare ;  on  dry  land  it  is  not  a 
third  of  this. 

There  were  in  1870  about  19,000  hectares  under  culture,  which 
produced  210,405  hectolitres.  In  1874  there  were  under  culture 
about  47,000  hectares,  chiefly  by  the  natives,  as  only  5000  were  culti- 
vated by  Europeans. 

Maize  Starch. — A  large  quantity  of  Indian  com  is  employed  in 
America  and  this  country  in  making  starch,  or  what  is  known  as  com 
flour,  and  maizena.  In  this  manufacture  the  maize  is  softened  in  a 
solution  of  carbonate  of  soda  and  crushed  in  mills,  on  which  water  is 
poured.  The  milky  liquid  which  flows  is  diluted  with  water,  and 
conveyed  over  a  large  sieve,  on  an  inclined  surfEice,  the  fibres,  &c., 
being  left  on  the  sieve.  The  starch  is  deposited  on  the  inclined  plane, 
while  the  fatty  and  nitrogenous  substances  pass  off  with  the  liquid  into 
the  vat.  The  starch  is  collected,  washed,  and  dried.  The  residues 
remaining  on  the  sieve  are  employed  for  feeding  stock  and  in  paper 
makmg,  the  oil  or  fat  in  soap  making. 

There  is  a  small  sweet  variety  grown  in  Demerara,  called  cariaca, 
which  ripens  its  grain  in  less  than  two  months  from  l^e  time  of  sow- 
ing. It  is  in  every  respect  more  diminutive  than  the  ordinary  Indian 
com,  being  very  slender  in  its  stalk,  and  with  the  leaves  and  ears 
also  small  in  comparison  with  the  ordinary  kinds.  The  flavour  of  the 
cariaca  is  very  fine  roasted  in  the  milk,  that  is,  before  the  grain  is 
fully  ripe,  when  it  is  very  soft  and  juicy.  Indeed  it  is  usually  pre- 
pared in  this  way,  and  seldom  permitted  to  arrive  at  maturity.  Ton 
see  the  negroes  munching  the  grain  off  the  roasted  cob.  The  natives 
sometimes  crush  and  bake  it,  and  it  makes  a  nutritious,  juicy  sort  of 
bread,  which  they  call  ^  cachapo." 

BIOE. 

One  of  the  most  extensively  diffused  and  useful  of  the  grain  crops, 
and  supporting  the  greatest  number  of  the  human  race,  is  rice.  It 
occupies,  in  fact,  the  same  place  in  most  intertropical  regions  that 
wheat  does  in  the  warmer  parts  of  Europe,  and  oats  and  rye  in  those 
more  to  the  north.  It  is  raised  in  immense  quantities  in  India,  China, 
Java,  and  most  Eastern  countries ;  in  parts  of  the  West  Indies,  Central 
America,  and  the  United  States,  and  in  some  of  the  southern  countries' 
of  Europe.  The  chief  food  of  perhaps  one-third  of  the  human  race, 
it  affords  the  advantages  attending  wheat,  maize,  and  other  grains, 
while  it  is  susceptible  of  cultivation  on  lajid  too  low  and  moist  for 
the  production  of  other  useful  plants. 

The  rice  from  the  Southern  States  of  America  is  decidedly  the  best 


Our  imports  of  cleuiu'd  rico  in  187i 
liiisk)  wuru  derived  from  the  following 

UoUand        

France         

Siam     

Bombay  and  Soinde  .. 

Mudras 

Bengal  and  Bnrmah  ..     .. 

Other  countries 

Total        ..      . 


Tho  Carolioas  and  Louisiana  dow  proc 
cwts.  of  rioe ;  the  Brazilian  comes  into  c 
and  the  Egyptian  from  the  Delta  of  tl 
Bosetta. 

The  following  table  shows  the  imports 
of  rioe  cleaned,  and  in  the  husk,  or  nnclei 


Yew. 

Cleaned. 

cwts. 

1840 

443.918 

1850 

785,451 

1860 

1.535,575 

1870 

4,077.408 

- 

1875 

6.719,894 

In  1876  the  imports  of  cleaned  rice  wei 
It  will  be  seen  how  enormously  the  ti 

half  the  quantity  received  is  re-exported  t 
Loureiro  enumerates  the  foil'— -'- 

gluHtuutn     —  -  ' 
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Although  there  are  such  innumerable  varieties  cultiyated,  practi- 
cally they  resolve  themselves,  agriculturally,  into  two  kinds — the 
upland  or  mountain  rice,  and  the  lowland  or  aquatic  rice. 

Java  rice  is  inferior  to  that  of  Bengal,  or  Carolina.  This  is  not 
attributable  to  any  real  inferiority  in  the  grain,  but  chiefly  to  the 
careless  mode  in  which  it  is  prepared  for  the  market.  In  husking 
the  grain  it  is  much  broken ;  and  from  carelessness  in  drying,  it  is 
very  subject  to  decay,  from  imbibing  moisture  and  the  attacks  of 
insects.  TJnhusked  rice  or  paddy  may  be  kept  sound  for  many 
years ;  indeed  for  table  use,  rice  a  year  old  is  usually  preferred  by 
judges.  Of  all  the  cereals  it  is  the  most  compact,  seldom  weighing 
less  than  65  lbs.  to  the  bushel. 

Bice  does  not  contain  half  as  much  gluten  as  wheat,  but  has  one- 
fourth  more  starch  in  its  composition,  hence  the  preference  given  to  it 
by  our  starch  makers,  both  fit>m  its  cheapness  and  larger  yield. 

Professor  Johnston  found  the  proportions  of  water  in  rice  to  be  as 
follows : 

Madras  ..      13-5 

Bengal 131 

Patna     13-1 

Carolina        13*0 

Mr.  Dugald  Campbell,  in  a  series  of  analyses,  published  in  my 
'Technologist,'*  on  the  amount  of  starch  in  rice,  found  in  four 
samples  of  pinky  Madras  rice  an  average  of  13*57  per  cent,  of  water, 
and  the  proportions  of  starch  in  four  qualities  were : 

• 

Firgt  Quality 76-6 

Second   „      73-0 

Third     „      70*2 

Fourth   „      69-1 

Average  of  the  four  spedmens  72-2 


The  following  are  given  by  Dr.  Watson  as 
several  varieties  of  rice  named : 

the  composition  of  the 

Pfega. 

Bombij. 

Brotcfa. 

BareUly. 

Point 
Maii1iii«Iil 

Moisture 

Nitrogenous  matter 

Starchy  matter        

Fatty  or  oily  matter 
Mineral  constituents  (ash)    . . 

13-50 
7-41 

78-10 
0-40 
0-59 

1300 
7-44 

77-63 
0-70 
1-23 

13-10 
7-12 

78-70 
0-49 
0-66 

12*80 
8-24 

77-80 
0-64 
0-52 

12-90 
7*24 

78-56 
0-60 
0-70 

Total 

100-00 

10000 

100*00     10000 

100-00 

In  Europe,  America,  and  Africa  the  cultivation  of  rice  is  compara- 
tively insignificant  It  is  in  the  intertropical  countries  of  Asia  that 
rice  is  of  i^e  very  first  importance.  Over  the  seaboards  of  the  penin- 
sulas of  India  and  Ohina,  in  Japan,  and  some  of  the  eastern  islands,  it 
holds  uiidisputed  sovereignty. 

♦  Vol  i.  p.  191. 


....^^    n.«'pL    puce    Willi   IIIU 

ot  irri<Xiiti()n  ciiuiils  wliicli  liiid  been  j)ei*fc 
In    Piedmont  jukI  Lonibanlv   rico   cul 
c'Lisscs  — jxrniiinent,  locally  termed  risagt 
the  sptulo  in  its  tillage ;  and  temporary,  ru 
a  port  of  the  rotation  of  crops  in  the  in 
manent  rioe  cultivation  is  restricted   ei 
localities  onsoited  for  any  other  culture,  ai 
the  only  crop  which  soils  so  wet  are  capabl 
duced  into  the  rotation.     This  extends  oye 
the  following  order :  1st  year,  wheat  with 
4th,  meadows ;  5th,  6th,  and  7th,  rice ;  8ih 
other  crops,  varying  from  year  to  year. 

A  clayey  impervious  soU,  with  a  small  prt 
sur£eu>e,  is  found  to  be  the  best  for  rice, 
existence  in  water,  the  details  of  the'  culture 
this  condition.    The  means  employed  are  mu 
in  India.    The  surface  of  rice  land  is  mac 
horizontal,  and  where  variations  of  level  oooc 
formed,  each  of  which  is  carefully  levelled, 
marked  out,  of  which  the  dimensions  are  extn 
is  surrounded  by  earthen  walls  or  banks  aboT 
nection  is  establishod  between  the  comparti 
levels,  so  that  the  water  entering  the  first  pasi 
thus  maintains  a  very  gentle  movement  which 
fresh.    When  the  divisions  are  duly  form 
ploughed  and  carefully  weeded  in  spring. 

If  the  soil  be  too  wet  for  the  use  of  the 
localitieB,  it  is  broken  up  by  the  spade,  a 
process.  After  the  ground  has  been  thus  prej 
for  the  purpose  of  verifying  the  levels,  an 
partition-walls  of  the  different  divto'^^'—  "" 
all  tawa  A—  ^^ 
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cnltivators.  It  is  nsnal  to  soak  the  rice-seed  in  water  for  twenty-fonr 
Lours  previooslj,  with  the  double  object  of  quickening  its  vegetation, 
and  preventing  its  floating  on  the  surfeMse  of  the  water,  as  without 
this  precaution  it  occasionally  does. 

Twelve  or  fifteen  days  after  the  sowing,  the  young  plants  rise  above 
the  surface  of  the  soil,  and  as  they  increase  in  height,  the  sheet  of 
water  is  gradually  incr^ised  with  them,  so  that  merely  their  tops  show 
above  it  The  fields  are  kept  in  this  flooded  state  until  the  plant 
flowers,  which,  accordiQg  to  the  time  of  sowing,  takes  place  between 
the  middle  of  July  and  the  middle  of  August.  About  this  time  the 
flooding  of  the  crop  is  replaced  by  regular  but  abundant  irrigation,  at 
intervals  of  a  few  days.  When  the  head  becomes  well  formed,  the 
grain  of  good  size  and  the  colour  chaDges  from  deep  to  lighter 
yeUowish  green,  all  use  of  water  is  discontinued,  the  land  is  drained 
as  dry  as  practicable,  and  in  ten  or  fifteen  days  afterwards  the  crop  is 
ready  for  cutting.  The  rice  harvest  in  the  north  of  Italy  ranges, 
according  to  circumstances,  from  the  middle  of  Beptember  to  the 
beginning  of  October ;  and  the  crop  is  cut  with  the  scythe  when  large 
compartments  are  used,  and  with  the  reaping-hook  in  the  smaller 
ones.  The  grain  is  made  into  small  sheaves  about  25  lbs.  or  30  lbs. 
in  weight,  and  with  a  constant  length  of  18  inches.  When  the  plants 
are  longer  than  this,  they  are  cut  higher,  and  the  stubble  is  afterwards 
ploughed  in  as  manure. 

The  thrashing  is  effected  after  the  Oriental  fashion,  by  the  treading 
of  bullocks  or  horses ;  and  the  grain  is  subsequently  dbried  for  some 
days  by  exposure  to  the  sun.  It  is  then  stored,  and  during  the 
winter,  when  water  is  cheap  and  abundant,  it  is  cleared  of  the  husks 
in  the  rice  mills  attached  to  the  farms,  which  are  worked  by  water- 
power.  Throughout  Northern  Italy  the  meadow  and  rice  lands  may 
be  said  almost  to  divide  between  them  that  vast  volume  of  wat^ 
which  is  every  year  poured  over  the  face  of  the  country. 

Italy  exported  the  following  quantity  of  rice : 


Kilos. 

1862 26,666,820 

1866 52,466,222 

1867 86,340,069 

1870 86,681,044 


Kilos. 

1871 84,350,000 

1872 75,372,000 

1873 66,421,000 

1875 72,769,000 


India. — At  least  three-fourths  of  the  rice  that  forms  the  export 
trade  of  the  world  is  exported  from  British  India.  Bengal  rice  finds 
its  way  wherever  coolies  emigrate,  and  no  other  rice  seems  able  to 
compete  with  it  in  the  market. 

The  rice  exported  from  Calcutta  is  divided  broadly  into  three 
qualities :  table  rice,  ballam,  and  moonghy ;  of  these  table  rice  is  of 
course  the  best  quality.  Ballam  is  mostly  Backergunge  and  Eastern 
Bengal  rice ;  the  name  may  be  supposed  to  be  derived'  from  the 
Ghittagong  boats  of  peculiar  construction  in  which  the  rice  is  carried, 
called  bal&m  boats.  The  moonghy  is  common  or  inferior  rice.  To 
the  United  Kingdom  the  exports  in  the  largest'  proportion  are  of 
table  rice ;  and  similarly  to  ^mbay  and  Australia,  where  it  is  in- 
tended in  the  first  instance  as  food  for  Europeans ;  the  rice  exported 


.Miuiy  tluire  (Iocs  not  clsowhero 
valu;il)l(^  collection  of  this  cereal.     O. 
arc  in  IJcngal  three  well  recognised  c 
the  Btfw,     They  may  be  shortly  distil 

The  aos  is  sown  between  the  middl 
April,  and  is  oat  in  Augnst  and  Sep 
water;  is  coarse,  and  is  not  largely  p 
between  the  middle  of  May  and  the 
showers  of  rain  even  in  its  early  days, 
be  strong  before  the  regular  rains  set  is 
December,  and  constitntes  the  staple  en 
is  sown  in  Janoary  and  February,  or  a 
out  in  low  marshy  places,  and  is  cut  in  A; 

The  number  of  yarieties  of  paddy  in 
together  is  something  enormous,  when  con 
kind  to  which  we  are  accustomed  in  Engh 
each  would  probably  cover  all  the  differen 
with  which  the  practical  English  fiurmer  i 
there  are  already  in  the  Calcutta  Museum 
paddys,  and  though  yery  many  of  these  art 
large  number  unquestionably  correspond 
distinctions. 

The  obvious  differences  in  the  grain  itse 
able.  In  colour  the  specimens  range  from  a 
almost  every  gradation  of  tint,  to  black, 
vary  from  the  dimension  of  a  large  mustar 
loup  melon  seed.  Some  two  hundred  or  th 
of  paddy  in  the  museum  have  been  tested 
the  smaUcst  furnished  203^  paddy  graini 
largest  54^  grains. 

The  husked  rice,  or  rice  proper  i»*  *^ 
people,  exhibits,  r^*^ — 


♦  r»*%**^ 
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part  of  the  work  which  is  yet  reserved  to  be  accomplished  in  Cal- 
cutta. 

It  is  impossible  to  give  anything  like  an  approximate  estimate  of 
the  land  nnder  culture,  and  the  annual  production  of  the  great  rice- 
growing  countries  of  the  East  But  a  few  incidental  facts  may  be 
stated.  In  1870,  there  were  4,000,000  acres  devoted  to  rice  in  the 
Madras  Presidency. 

The  following  are  extracts  from  an  interesting  note  on  the  cultiva- 
tion of  rice,  by  Lieutenant  Ottley,  Assistant  to  the  Chief  Engineer, 
Irrigation  Branch,  Bengal : 

The  rice  continent  of  the  world  is  Asia,  and  in  Asia,  British  India 
is  pre-eminent  as  the  territory  where  rice  cultivation  most  prospers. 

American  rice,  from  the  careful  cultivation  to  which  it  has  been 
subjected,  has  acquired  a  quality  far  finer  than  that  of  any  other  rice. 
Persistent  efforts  have  been  made  by  the  Indian  Government  to  intro- 
duce the  Carolina  varieties  into  India,  but  hitherto  with  only  moderate 
success.  On  this  point  Sir  George  Campbell,  in  his  '  Adnunistration 
Report  for  1872-73,'  writes  thus :  "For  Carolina  rice  cultivation  an 
artificial  supply  of  water  is  necessary,  and  instructions  have  now  been 
issued  that  the  seed  should  be  sown  on  our  canals,  and  duly  irrigated. 
Carolina  rice  is  much  more  highly  priced  in  the  market  than  ordinary 
rice,  and  it  may  be  that  with  command  of  water  we  shall  be  able  to 
realise  from  the  cultivation  of  Carolina  rice  much  that  is  now  sunk 
on  canals." 

The  following  figures  may  be  useful  as  showing  the  immense  im- 
portance of  rice  cultivation.  Eice  is  the  principal  article  of  diet  over 
Bengal  proper,  and  among  Bengalees  is  often  the  only  food  eaten ; 
pulses,  fish,  vegetables,  oil,  salt,  spices,  and  other  condiments  are  only 
added  to  give  the  rice  a  relish.  It  is  generally  admitted  that  the  con- 
sumption varies  from  two-thirds  to  three-fourths  of  a  seer  (about  2  lbs.) 
per  head  per  diem.  The  population  of  Bengal  and  Orissa  amounts  to 
44,913,305  souls ;  this  number  therefore  at  two-thirds  of  a  seer  per 
diem,  or  six  maunds  per  head  per  annum,  require  nearly  270,000,000 
maunds  of  rice.  In  Behar,  rice  is  still  die  principal  food  crop, 
though  among  the  poorer  classes,  and  especially  in  the  district  of 
Sarun,  maize  and  barley  are  in  a  great  degree  the  food  of  the  peopla  .  •  • 
The  population  of  Behar  is  19,736,101  souls,  and  allowing  3  maunds  of 
rice  per  head  per  annum,  we  require  nearly  60,000,000  maunds  of  rice. 
Bengal  and  Behar  together,  therefore,  consume  about  330,000,000 
maunds  of  rice  yearly,  or  say  12,250,000  tons  ;  add  to  this  an  export 
of  500,000  tons,  and  2,000,000  tons  for  seed  grain  and  waste,  and 
the  total  requirements  amount  to  nearly  15,000,000  tons  of  rice 
per  annum,  or  say  574,000,000  maunds  of  paddy.  An  article  in  the 
<  Indian  Economist,'  taking  the  consumption  at  three-fourths  of  a  seer 
per  head  per  diem,  and  allowing  that  amount  for  Behar,  as  well  as 
Bengal  and  Orissa,  arrived  at  a  total  requirement  of  nearly  20,000,000 
tons  of  rice,  or  say  765,000,000  maunds  of  paddy.  Both  these  calcu- 
lations exclude  the  reserves  which  must  be  stored,  and  deal  only  with 
the  actual  yearly  hand-to-mouth  consumption.  Taking  the  lower  of 
the  two  estimates,  the  area  yearly  nnder  rice  probably  amounts  to  frt>m 
30,000,000  to  40,000,000  acres,  or  say  from  60,000  to  80,000  square 


milM ;  nnfoiitawld^,  Hmr  Ji  no  relinblo  infonnatiMi  obtainable  oa 
this  point  in  Miy  (hmel,  io  Ait  it  is  difficult  to  arrive  at  eveo  ab 


ftppTOziiiuttion  H  to  th»  MM  vadn  rice  colttviiliuu 

Rice  being  the  Kla.-fi»  fiiod  on^  of  Bengal  and  Burmab,  it  ig  UB- 
portuit  to  BMertiin  aa  nnriy  m  ma;  bo  tbe  avoroge  oat-torn  mr 
Kcre.  Tbo  oonoliuioiia  whiah  I  dnw  from  a  vctj  contfnl  studjr  o(  e 
mass  of  Btfttistioa  on  thla  nlgaot  ■»  as  follows  :-- 

Ist.  Tbftt  tmy  gMxl  I«id  m  «arir  exceptimat  years  will  give  an  ont- 
turn  of  18  maimds  per  mm,  end  in  such  esceptionnl  places  as  Hid- 
gellee  even  as  mnch  aa  M  mamda. 

and.  That  tlie  ont-tttm  of  the  mnm  lairf  «i  a>  onihwy  fM<  |M- 
maT  range  from  86  to  40  mannda  pa  aem 

Srd.  '"if"^     -■■ -      •^/rTiiiihiif  fnn-fin^jiiifMi 

ma;  range  from  SO  to  86  '""™^" 

4th.  That  thia  MM  Umd  tm  «a  aawnfa^aajriai  jaw*  will  gtm* 
yearly  ont-toni  of  from  18  to  S4  maimda. 

fith.  Tbrnt  poor  or  Ugh  aamdjflmiwSl^n  in  tgotdjmrlBmam^K. 

6th.  That  the  khm  IbmI  ob  oa  oaoragw  ^aiylwIWM*  wQIgEns 
yearly  out-tnzn  <rf  12  or  18  BMHmdfc 

7th.  ThattheqwragaowKam/irawi Mhrq^f—i  ff-Adamm^ 
hmd,  will  be  abont  16  wasaaA^jet  aon.  - 

These  oonolnsiDna  faava  rannnoa  only  to  cmpa  dapaittig  «■  At 
rainfall  or  irrigated  from  aooroea  the  anpply  of  wbieh  ia  not  aaainul. 
and  it  appears  to  me  that  a  nerei^&iling  Bapply  of  oanal  water  wmld 
eliminate  the  nn&voarable  years,  and  woald  thns  raise  the  areiage 
' '  ween^ 


yearly  out-tam  of  tbe  irrigated  crops  fnmi  16  d 

and  30,  according  as  tbo  lower  or  higher  eetimateof  a &TonrabIe on^ 

tnm  is  accepted. 

Donbts  having  been  freqaently  espreaaed  as  to  the  Talse  o^  or  neoaa- 
sity  for,  irrigation  for  rice  crops,  a  great  nnmber  of  experhnenta  to 
ascertain  the  out-torn  of  irrigated  and  nnirrigated  orope  were  oarried 
oat  in  1873  by  Mr.  Apjohn  in  the  Hidnapore  district.  The  raolta 
may  bo  here  briefly  stated  thns.  The  nnirrigated  lands  gave  an  oaU 
tnm  of  abont  one-fifth  of  a  bumper  crop,  Id^da  irrigated  in  October 
and  NoTomber  gsTo  nearly  half  a  bumper  crop,  and  lands  irrigated 
from  June  and  Jnly  gave  siz'Seveaths  of  a  bnmper  crop.  The  cropa 
irrigated  from  the  beginning  of  the  season  exceeded  in  Tslne  t£a 
altogether  onirrigated  ones  by  mpees  16  per  aere,  the  Tslne  being 
obtained  from  the  selling  j>rice  of  the  padd^  and  straw  on  the  gronn£ 

Now,  inaamnch  as  the  year  (1873)  in  which  theee  ezpetiments  were 
made  was  one  of  deficient  rain&Il,  the  comparison  is  decidedly  fiiTonr^ 
able  to  tbe  canals  and  unfaTonrable  to  the  nnirrigated  or<^i8,  and  thia 
proportion  of  ont-tnm,  ris.,  4^  to  1,  oannot,  and  will  not  hold  in 
ordinary  years. 

This  maoh,  howeror,  may  be  safely  inferred— ^itfy,  that  in  had 
seaeons  the  canal-irrigated  crop  will  be  say  4^  times  better  than  tbe 
nnirrigated  one ;  and  Kcondly,  that  in  ordinary  years  the  oanal-ini- 
gated  crop  will  compare  with  the  nnirrigated  one  as  6  to  5  at  least. 
This  increase  may  not  appear  great  when  merely  one  acre  is  oonaiderad, 
bnt  beoomee  of  vital  impcntance  when  the  area  of  onltiration  is  wwhoned 
in  hnndrodfl  of  thonsands  c^  acres. 
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In  India  generally,  it  has  been  said,  rice  is  prodaced  in  every 
variety  of  soil,  at  every  altitude,  and  in  every  latitude.  On  an  average 
estimate  the  yield  of  one  acre  of  rice  in  the  fertile  soil  of  Eastern 
Bengal  has  been  taken  to  be  about  27  maunds  of  paddy,  or  2,214  lbs. 
Rather  less  than  2  maunds  or  about  160  lbs.  would  be  the  amount  of 
seed  required  in  those  provinces  for  sowing  an  acre ;  and  the  produce 
may,  therefore,  be  estimated  at  thirteen  or  fourteen-fold.  This  is 
rather  an  over-estimate  for  ordinary  Bengal  produce.  Twenty  maunds 
of  paddy  or  say  12  maunds  of  rice  per  acre  is  really  a  very  good 
average  out-turn,  and  a  yield  of  seven-fold  is  an  average  beyond  which 
few  cultivators  on  an  ordinary  soil  venture  to  calculate.  In  the 
North- West  Provinces  the  average  yield  of  rice  is  reported  to  be  little 
over  10  or  12  maunds  of  paddy  per  acre,  or  from  500  lbs.  to  800  lbs. 
of  cleaned  rice.  In  the  Punjaub  the  out-turn  is  estimated  at  550  lbs. ; 
in  Oudh  at  649  lbs.,  in  the  Central  Provinces  at  207  lbs.,  and  in 
Mysore  at  1577  lbs.  of  rice  per  acre.  It  is  presumed  that  these  calcu- 
lations are  in  cleaned  rice,  as  it  is  impossible  to  suppose  that  there 
can  be  so  small  a  yield  as  this  of  paddy  or  rice  unhusked.  The 
Mysore  estimate,  however,  is  apparently  in  paddy.  In  Mr.  DalzolFs 
'Memoir  on  the  Famine  of  1866,'  it  is  assorted  that  the  Revenue 
Settlement  Department  of  Madras,  after  inquiries  and  experiments, 
extending  over  ten  years,  had  estimated  that  an  acre  of  unirrigated 
land  in  the  Madras  Presidency  produces  on  the  average  a  yield  of 
about  5  cwts.  or  560  lbs.,  and  that  an  acre  of  irrigated  land  produces 
10  cwts.  or  1120  lbs.  of  cleaned  rice.  The  yield  of  paddy  is  said  to 
be  double  the  yield  of  cleaned  rice.  In  Sindh  the  out-turn  of  an  acre 
is  estimated  at  from  900  to  1200  lbs.  of  paddy. 

In  British  Burmah  it  is  reported  that  one  acre  will  produce  from 
fifty  to  one  hundred  baskets,  or  2700  to  5400  lbs.  of  paddy,  according 
to  the  class  of  land.  On  the  best  land  somewhat  less  than  one  basket 
(54  lbs.)  of  paddy  will  plant  an  acre,  while  on  inferior  land  it  takes 
more.  The  yield  of  paddy  in  British  Burmah  is,  therefore,  from  fifty 
to  a  hundred-fold.  The  average  on  the  Tenasserim  coast  is  said  to 
be  only  twenty-fold.  In  Siam,  Cochin-China,  and  Java  it  is  a 
common  practice  to  exact  two  crops  of  rice  yearly  from  the  same 
soil,  one  in  April  and  one  in  October,  and  an  English  acre  in  Java 
so  cultivated  hias  been  found  to  yield  an  annual  produce  of  560  lbs. 
of  cleaned  rice.  In  the  same  island  an  acre  of  good  land  yielding 
annually  one  green  crop  and  a  crop  of  rice  was  found  to  produce 
941  lbs.  of  clean  grained  rice  or  about  1250  lbs.  of  paddy. 

It  would  not  be  difficult  to  re-produce  many  other  calculations  that 
have  been  made  of  the  out-turn  per  acre  and  of  the  remunerative 
quality  of  rice  cultivation.  To  do  so,  however,  would  be  of  little  use, 
as  the  calculations  are  mere  estimates,  and  are  often  evidently  very 
inaccurate.* 

Rice  is  the  favourite  food-grain  of  the  people  of  Asia ;  but,  except 
in  Arracan,  and  a  few  other  districts,  in  which  it  constitutes  the  chief 
and  almost  only  article  cultivated,  its  use  is  confined  to  the  richer 
classes  throughout  the  country. 

Rice  is  used  for  food  for  man,  beast,  and  bird ;  for  the  manufacture 

*  Mr.  H.  J.  S.  Cotton  in  *CaIcutU  Review,'  1874. 
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of  aUrah,  tiia  dJitfllttion  of  ^bttl,  Jhl.    Ife  Tftrietiee  are  u  m 

roui  as  iU  hbm.    Then  an  in  Bmi^  Han  diiitiiiL't  crops 

grown  on  somawluit  bi^  grtnnd,  ii  tha  «iiij  *nVb  ■»■ 

mort  partinJana,Kidre*padiBAiigMt«iiiBf*wb».     1 

is  tJie  mMn  crop,  aown  in  Jane  tod  Jalj,  Mtd  Nt 

Janoaiy.    It  reqniiei  a  gtMt  doal  <rf  BKiiitan.MBa  nzWiM  uuw- 

iug  in  botbtkI  feet  of  mter.    The  third  ii  m  dintf  cnfL  iidhiiirf 

in  the  monthB  of  Ibndt,  Aaril,  end  Hw,  en  lewJjing  lead,  gm^ 

nHj  on  tbe  aides  of  mtfAea  and  pool%  lAtn  irrigatiai  li  mtr* 

The  ntio  of  prodnotiTeneH  ia  aaid  to  Mb  inn  geod  BBaaoB,  as  1  to  H> . 

The  foUowing  figuna  ahow  Oe  riee  •jetted  ftm  ladia,  Jhlin 
gnishing  haaked  ud  wnhwted,  ehiefly  to  Thriand,  O^^Jo^  and 
Mauritina.   Talne  of  that  ezpotted  aboot  8,000,00iM.  a  janr. 
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Tho  expansion  of  the  export  rioe  tntde  of  Bomuh  i 
The  valne  of  the  exports  is  between  two  and  a-half  aj>d  throe  nul- 
linns  starling,  or  more  than  one  poond  per  head  of  the  popalatiini. 
Now,  rice  nulls  are  being  boilt  year  by  year  at  Akyah^  Bawoin,  and 
Bangoon. 

Rico  oonatitntea  the  main  staple  of  British  Bormah,  whioh  pro- 
vince exported  daring  1876  nearly  61  per  cent,  of  the  total  exporta 
from  India.    These  iWian  exports  and  the  valoe  were  in ; 


Y«r. 

tUMUdtUdj. 

r-«. 

1869 

cwt*. 
15,377,071 

4,288,965 

1870 

10,GU,644 

S.0S7.619 

J871 

16,067.813 

4,203,850 

1878 

17,511,285 

4.499,161 

1878 

23,293,956 

6,761,030 

1874 

20,246,883 

5,519,797 

1879 

17,892.938 

4,705,831 

The  narrow  strip  of  coast  between  tho  soa  and  the  Aeng  range, 
which  wo  call  Arracan,  covers  an  area  of  about  16,2&0  aqnaro  miles. 
It  is  generally  fertile.  The  deep  lagoons  whioh  intersect  it  in  erery 
direction  afford  ready  means  of  oommnnioation,  and  it  has  a  fine  and 
oonvenient  outlet  for  its  produce  in  the  magnifiooat  harbour  of 
AkyaK  The  production  has  been  developed  by  the  small  indepen- 
dent owners  of  land,  until  the  province  now  competes  suooesafiilly 
with  Bengal  in  the  supply  of  rice  to  the  continent,  so  that  tho  ex- 
ports, whicb  in  1630  gave  employment  to  but  a  few  ouosting  veaaola, 
now  require  ono  million  tons  of  shipping. 
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Tlie  Barmese  recognize  nearly  a  hnndred  varieties  of  rice,  bat  the 
principal  distinctions  between  the  dififerent  kinds  are  as  follows: — 
hard  grain,  soft  grain,  and  glutinous  rice.  The  "  Natsieng  "  is  the 
hardest  grain,  and  the  rice  which  is  accordingly  principally  ex- 
ported to  Earope.  The  <<Meedo"  is  the  chief  of  the  soft  grain 
varieties.  It  is  much  preferred  by  the  Barmese  to  the  hard-grained 
sorts,  and  it  is  certainly  superior  in  taste  when  cooked ;  but  the  hard- 
grained  rice  is  that  purchased  by  the  merchants  for  export,  as  it 
keeps  better,  and  the  soft-grained  rice  is  too  much  broken  by  Euro- 
pean machinery  in  cleaning.  Latterly,  on  the  continent,  this  last 
objection  appears  to  have  been  overcome,  and  a  greater  demand  is 
consequently  springing  up  for  the  "  Meedo  **  rice  for  the  markets  of 
foreign  Europe.  The  **  Eoungnyeen,''  or  hill  rice,  is  called  ''  gluti- 
nous "  rice  by  Europeans,  from  ilie  property  it  possesses  when  cooked 
of  the  grains  all  adhering  in  a  thick  glutinous  mass.  It  is  the  chief 
article  of  food  with  the  Karens,  and  other  hill  tribes,  but  is  not  much 
eaten  by  the  inhabitants  of  the  low  swampy  plains,  where  the  conmion 
rice  is  grown. 

The  annexed  table  shows  the  exports  of  rice  (excluding  paddy)  from 
Bengal  to  Indian  and  foreign  ports  for  twelve  years : 


Year. 

To  Foreign  Ports 

To  Indian  Porta. 

Total. 

1861-62 

341,198 

69,082 

410,271 

1862-63 

407.793 

74,264 

482,057 

• 

1869-64 

388,814 

187,253 

576,067 

186i~65 

403,432 

291,909 

695.341 

1865-66 

255,167 

81,045 

836,211 

1866-67 

160.357 

62,302 

222,659 

1867-68 

268.892 

83,574 

852,466 

1868-69 

254,244 

132,369 

386,613 

1869-70 

190,093 

182,962 

873,055 

1870-71 

244,916 

185,442 

430. 35S 

1871-72 

252,812 

179,052 

431,864 

1872-73 

355,054 

156,206 

511,260 

The  following  were  the  several  countries  to  which  cleaned  rice 
was  sent  from  British  India  in  1872-73 : 

Cwta. 

United  Kingdom      11.944,640 

Franco       10,144 

Germany 111.831 

Mediterranean  ports        382,667 

Other  couutriea  in  Earope      200,627 

North  and  South  America      128.919 

West  Indies      591.773 

Mauritius 2,435,035 

Bourbon     148,236 

Other  countries  in  Africa       140,244 

Arabian  and  Persian  Gulfis     1,162,620 

Ceylon        3,049,052 

Total 20,305,787 

In  Cochin-Ghina  there  were  in  1874  700,000  acres  under  culture 
with  rice.    In  1867  3,200,000  piouls  of  rice  were  exported. 
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Doin«^  well  suited  to  its  priKluction. 
grown  without  irrigation,  at  elevation 
level  of  the  sea ;  the  daiupneBS  of  tb» 
for  the  want  of  artificial  moistare. 
husk,  is  called  by  its  Indian  name  "  F 
for  food,  the  hnsk  must  be  removed : 
the  poorer  people  by  merely  rubbing  th< 
winnowing  or  blowing  the  husks  away. 

Siam,—hi  1870  2,563,802  piouls  wer 
owts.  The  export  in  1875  was  8,904,^ 
21,578  piculs  of  paddy,  valued  togeth* 
nearly  all  sent  to  Hong  Eong  and  Singa 

This  export  of  rice  was  in  excess  o^ 
1,000,000  piculs.    There  is,  however,  m 
arises  from  new  land  being  brought  into 
the  season  was  a  good  one  and  the  deman 
stant  throughout  the  year.     Burmah  an< 
advantage  of  telegraphic  communication 
and  their  trade  being  on  a  more  regular 
countries  is  all  taken  away  as  soon  as  it  is 
though  far  less  on  the  whole  than  in  eit! 
tinues  throughout  the  year. 

There  is  little  reason  to  believe  that  Sii 
some  time  to  come,  more  rice  than  she  d< 
done  to  encourage  the  cultivators,  and  a  e 
officials  on  the  crops  is  growing  up,  whid 
out  of  their  hands. 

China. — Bice  culture  extends  over  all  th 
combine  abundance  of  water  with  the  mil* 
this  grain.  The  provinces  of  the  south  } 
There  are  many  varieties,  as  white  and 
grain,  the  upland  or  dry  rico,  and  the  gliil 
rico  (Oryza  montana,  Lour.),  distinf^"*"^'  ^ 
dermis,  would 
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kill  it.  The  qnantity  is  increased  as  the  plant  grows.  Forty  or 
fifty  days  after  the  sowing  the  transplanting  begins.  Land  is  pre- 
pared and  laid  out  with  trenches  surrounding  it  to  hold  water.  It  is 
then  trenched  and  harrowed,  and  the  planting  out  proceeded  with. 
For  eight  days,  however  hot  it  may  be,  the  plants  are  not  watered, 
but  when  the  leaves  begin  to  develop  the  soil  is  covered  with  a  small 
quantity  of  water,  which  is  increased  as  the  plant  grows. 

It  is  calculated  that  the  aquatic  rice  only  yields  a  return  of  25  for 
one,  but  that  it  might  yield  up  to  80.  The  upland  or  mountain  rice 
is,  however,  said  to  be  more  profitable,  for  it  is  not  unusual  to  obtain 
100  to  120  for  one.  This  abundance  is  explained  by  the  habit  which 
rice  has  to  tiller,  and  a  single  grass  will  often  produce  many  stemsi 
crowned  with  numerous  spikes  of  grain. 

Formosa, — The  chief  agricultural  crop  in  this  island  is  rice,  grown 
in  irrigated,  or  rather  inundated  fields.  Much  labour  and  skill  must 
have  been  bestowed  upon  the  levelling  of  the  fields  and  the  provision 
of  the  supply  of  water,  which  is  conducted  by  artificial  channels  from 
elevated  springs,  or  from  the  upper  courses  of  streams.  The  rice 
fields  of  the  plain  of  Bangka,  ten  or  twelve  miles  inland,  are  chiefly 
supplied  by  a  stream  which  is  conducted  from  a  higher  part  of  the 
Tamsuy  Kiver,  and  is  carried  across  another  stream  at  Eiang-beh, 
by  a  wooden  aqueduct  of  100  yards  or  more  in  length.  Two  har- 
vests in  each  year  are  obtained  from  the  irrigated  fields.  In  No: 
vembor  or  December,  after  the  removal  of  the  autumn  crop,  the 
fields  are  ploughed  up.  The  fields  remain  vacant  for  about  fonr 
months,  save  that  about  the  end  of  January  seed  is  grown  in  nursery 
patches  sheltered  from  the  north-east.  In  February  or  March,  the 
fields  are  in  course  of  preparation  for  planting.  Besides  the  plough, 
two  kinds  of  harrows  are  used,  namely  (1)  the  '*  blade-harrow " 
(locally  called  **Eiva-pay'')  a  wooden-frame,  holding  beneath  it  two 
sets  of  metallic  blades,  which  make  parallel  cuts  tlurough  the  clods 
or  mud  as  the  implement  is  drawn  along  by  a  buffitlo,  the  driver 
standing  on  the  frame;  (2)  the  "  hand  harrow"  (or  "Chew-pay"),  of 
iron,  with  a  long  row  of  spikes.  This  seems  to  complete  the  stirring 
of  the  ground.  In  the  latter  part  of  March,  or  the  early  and  middle 
part  of  April,  the  fields,  now  in  a  state  of  soft  mud,  are  planted  out 
with  the  young  rice  plants.  In  taking  up  the  strong  plants  from  the 
nursery  patches,  a  sort  of  flat  spatula  is  passed  underneath,  so  as  to 
take  off  a  very  thin  slice  of  earth  with  the  plants  upon  it 

In  the  immediate  neighbourhood  of  Tamsuy,  about  a  fortnight 
before  the  harvest,  the  rice  is  laid  down,  four  adjacent  rows  b^ng 
folded  together,  and  so  laid  that  the  ears  of  each  cross-row  shall  rest 
upon  the  cross-row  in  front  of  it.  It  does  not  appear  that  this  prac- 
tice is  followed  in  the  more  sheltered  inland  country.  In  July  the 
crop  is  reaped.  The  grain  is  thrashed  out  immediately  in  the  fields. 
There  is  a  tub,  within  which  is  placed  obliquely  a  set  of  wooden 
bars.  The  operator  takes  by  the  lower  end  a  handful  of  rice  stalks, 
and  gives  it  a  few  smart  blows  upon  the  bars,  detaching  the  grain, 
which  is  received  in  the  tub.  A  curtain,  supported  by  bamboo  sticks, 
keeps  the  grain  from  flying  overboard.  The  tub  is  dragged  forward 
as  the  progress  of  the  work  requires.    The  ground  is  then  speedily 
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got  naij  for  the  r*™***fl  oai  of  the  aoomid  atop,  Um  yotmg  pkuto  of 
which  an  clretdj  nowing  npon  nnratiry  patches.  In  prcpariug  the 
fields  £}F  the  seooDd  <SOp,  the  impIem^Dt  chiefly  used  in  tho  locality 
is  the  "Inb-tek."  Thii  isa  wooden  roller,  four  or  five  foot  laiig,  and 
twelve  or  fifteen  inobM  in  diaraoter,  very  deoply-groored  loogitudi- 
nally,  ao  that  i{s  leotum  would  bo  a  GCven-poiiit4>d  Btor,  and  mounted 
in  a  wooden  fruna,  in  wfaiiih  the  driver  stands.  The  lah-tak  ia  dnim 
by  a  boSalo,  orer  or  thiongh  tho  wet  land,  the  rollers  revolving  and 
stirring  the  soft  snrfam  hj  the  ncttou  of  its  grooves  and  ridges.  Tho 
eooond  crop  ia  planted  out  in  the  Isttor  part  of  July  or  early  port  of 
Angost,  ana  ia  leaped  in  or  about  tbo  first  week  of  Novombor.  This 
completes  one  ye«r.  Id  some  coeos  the  second  crop  is  planted  before 
the  reaping  of  the  fint  orop,  the  young  plEinte  buing  placed  among 
those  at  &»  flrat  Ofop.  The  planting  out  of  the  first  crop  in  the 
ntring,  and  the  harrMiing  of  the  second  crop  in  Into  autninn,  are 
liable  to  interfeienoe  from  the  chill  blasts  and  driving  rain  of  the 
north-east  monsomi.  inw  frequent  prevalence  of  wet  weather  in 
winter  is  «  well-known  peeallarity  of  this  region.  In  summer  there 
is  Bometinies  an  nnfaTOomblo  oontinnance  of  dry  weather.  In  the 
plain  of  Banjka,  and  in  the  regions  to  the  south,  the  seasons  are 
emnewhat  earlier,  and  thera  eooniB  to  bo  somo  difierenco  in  tho  mode 
of  prooedure.  The  drypiiuud  rice,  grown  without  irrigation,  locally 
called  "e-neap,"  or  "i-liap,"  mftv  be  eoen  ocoftaiunally  inland,  and  it 
is  said  to  be  ctiltivatod  by  the  wild  aborigines  of  the  monntauiL  It 
appears  to  be  very  fine  rioe,  but  to  yield  only  one  oiop  a  year,  aod 
not  to  succeed  well  if  the  weather  be  dry.  There  an  flour-mills 
vrorked  by  the  overshot  water-wheel.  The  wind-mill,  whudi  miglit 
bo  very  useful  in  China,  seems  to  be  unknown  to  the  Ohinese^  as  it 
was  to  tho  ancient  civilized  nations  of  the  west 

A  simple  oontrivanoe,  called  the  "water-hammer"  or  "water- 
pestle,"  is  used  for  the  pounding,  to  clean  away  the  integument  of 
the  rice.  The  pestle  is  fixed  like  a  hammer-head  in  the  end  of  a 
beam  which  moves  on  an  axis.  The  other  end  of  the  beam  holds  a 
bowl  or  shallow  bucket,  into  which  falls  a  sm^  stream  of  water. 
When  the  bucket  is  full,  its  weight  and  the  impulse  of  the  filling 
stream  send  it  downward,  raising  the  postle ;  but  in  winking  it  poun 
out  its  contents  and  passes  out  of  the  course  of  the  stream.  Hie 
pestle  then  &lls,  bringing  the  bucket  under  the  stream  again,  and  so 
the  process  repeats  itself. 

Japan. — The  sur&oe  of  the  paddy  fields  in  Japan  is  estimated  at 
1,&87,767  hectares;  the  annua)  yield  is  said  to  amount  to  60,613,000 
hectolitres,  of  a  total  value  of  6,600,0001.  sterling,  the  average  pio- 
duce  being  about  3181  litres  per  hectare. 

The  young  rice  plants  are  set  out  in  ibe  paddy  fields  in  zesalai 
rows  of  bunches  towards  the  end  of  May  or  the  beginning  of  Jniu, 
having  been  previously  raised  in  some  Afferent  place,  ^e  harreet 
takes  place  in  Beptember  or  October. 

Bice  wine,  or  sake,  as  it  is  locally  called,  forms  the  priadpal  and 
almost  the  only  alcoholic  beverage  of  Japan.  It  is  made  ezolomTelj 
of  rioe.  In  preparing  the  ferment  the  rice  is  washed,  steamed  dnriag 
■everal  hoois,  and  spread  out  on  mats  to  lower  the  tempeiatnre ;  aAat^ 
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wards  it  is  kept  in  a  wann  room  for  several  days,  where  it  is  mixed 
with  a  certain  quantity  of  rice  covered  with  fungi ;  these  latter  spread 
rapidly  over  the  whole  surface  of  the  rice.  The  fermenting  wort  is 
made  of  fresh  rice,  also  steamed,  and  mixed  with  water  and  a  certain 
percentage  of  ferment  in  small  tubs.  A  large  cool  is  filled  with  these 
mixtures,  and  kept  for  about  eight  days  at  a  certain  temperature, 
which  is  maintained  by  introducing  a  vessel  filled  with  hot  water 
into  it.  The  wort  first  gets  a  sour  taste,  whereupon  the  temperature 
is  lowered ;  at  a  later  period  the  taste  becomes  bitter,  and  the  wort 
is  cooled  so  as  to  stop  farther  fermentation.  In  January  the  real 
browing  begins.  Again  fresh  rice  is  steamed,  washed  with  a  con-* 
siderable  percentage  of  both  the  ferment  and  tiie  wort,  mixed  with  a 
suf&cient  quantity  of  water.  The  whole  is  then  transferred  into  big 
vats,  frequently  stirred,  and  left  for  about  twenty  days,  at  the  expira- 
tion of  which  period  it  usually  acquires  a  vinous  taste.  The  mash  is 
now  placed  in  bags  and  pressed,  and  the  liquid  runs  out  into  casks, 
where  it  settles,  whence  it  is  tapped  when  quite  clear.  The  clear 
liquid  is  then  heated  up  to  a  certain  point  and  kept  in  large  butts. 
This  sake  is  generally  drank  hot  at  meals.  The  residues  and  the 
spoiled  sake  are  distilled,  and  the  alcoholic  liquid  used  for  making 
the  **  mi-rin  "  or  sweet  liquor.  The  total  production  of  sake  in  1871 
was  estimated  at  6,501,083  hectolitres,  that  of  certain  inferior  kinds  of 
sake  at  127,446  hectolitres,  that  of  brandy  at  60,577  hectolitres,  that 
of  sweet  alcohol  liquors  at  56,712  hectolitres. 

•Taoo. — There  are  three  principal  varieties  of  rice  reckoned  here : 
Oryza  gluiinosaj  or  Eetan  ;  Oryza  tatway  or  paddy ;  and  sawa  (Oryza 
fitofUana),  with  a  variety  called  Paddy  Girek.  This  last  sort  faJls 
from,  the  stem  immediately  after  being  out  Besides  these  principal 
kinds,  there  are  more  than  one  hundred  varieties,  some  of  which  are 
cultivated  in  upland  grounds,  but  the  greater  part  in  irrigated  lands. 

The  mean  temperature  varies  very  little  in  Java  in  the  various 
regions,  even  at  difrerent  elevations.  Bice  grows  as  well  at  heights 
8500  feet  above  the  level  of  the  sea,  where  at  six  in  the  morning 
before  sunrise  the  thermometer  only  marks  10°  B^um.,  while  in 
the  day  it  will  ascend  to  20^  The  stalks  are,  however,  less  heavy, 
and  the  grain  ripens  quicker  than  in  the  interior,  where  it  will  not 
ripen  under  eight  months. 

The  yield  cannot  well  be  fixed,  for  this  depends  upon  the  kind  of 
rice  and  the  nature  of  the  soil.  A  return  of  80  to  100  for  one  is  con- 
sidered very  good,  although  this  is  sometimes  exceeded. 

The  time  of*  sowing  and  transplanting  varies,  depending  upon  the 
nature  of  the  rains,  as  the  sowing  commences  in  the  wet  season. 

The  culture  of  rice  is  the  principal  occupation  of  the  people,  as  it 
is  not  only  the  chief  source  of  their  food,  but  there  is  a  surplus  for 
export 

In  1878  the  culture  of  rice  in  the  island  .occupied  6,250,000  acres, 
and  the  produce  was  52,244,230  piculs,  without  reckoning  the  culture 
in  the  environs  of  Batavia  and  the  provinces  which  are  partially  in 
the  hands  of  the  native  princes.  The  table  rice  is  called  Beras.  The 
glutinous  rice  is  employed  for  making  pastry ;  the  red  rice  is  given  to 
poultry  and  horses ;  the  black  rice  is  more  remarkable  for  its  colour 


tiMa  for  tti  qoklify.  In  Jara  as  in  gumfttn  thnro  aro  two  diflc 
fdtmAlai^  OB^  in  l£»  lower  regions,  whidi  uru  trupic-Al,  luul  tbou 
the  higiur  pkiu  mad  muimtainB,  wbicb  rcsemblu  thu  cliiiMl« 
Bontheni  Buopew 

In  1868,  126,687,000  lbs.  of  rico  wpro  eximTU>d  from  J»«; 
1870  310,739  puols. 

BonMO. — Both  tin  Koil  and  climate  ore  here  very  fftvonrablo  b>  tba 
growth  of  rioe,  but  little  more  is  gromi  at  present  tliau  wonlil  a)>pMr 
to  snffioa  for  home  o&Tiniiuiption.  It  is  raiaed  in  almost  cv&ry  port  at 
tho  country.  Iti  pricv  is  from  80  dulltirs  to  97  dollars  tho  kojan 
of  5220  lbs. 

In  the  PkU^piam  IIjo  hill  rioe  is  somi  in  May,  and  cut 
whilat  thkt  of  the  pluiiis  is  pUntt-il  gcnorall;  in  July  or  Anguet.  uti 
gathered  in  Deoembej-  nod  Jiinuary,     BAoe  forms  the  staple  &rticle  of 
food  for  the  isbabitauiis.     It§  price  varim,  acourdiDg  to  locality. 

One  qninon  (or  about  7  acres  of  land)  in  tho  province  of  BulocM 
ia  said  to  prodnoe  oa  the  average  250  to  300  oavans  (96  lb«.  each) 
of  paddy.  Were  the  eyslem  of  irrigation  understood  fuid  generally 
practised,  the  onltivKtiori  of  rice  miglit  be  ooimidembly  angmcnted. 

Africa. — The  onltivation  of  rice  andonbtodlj  dates  from  the  oldtiat 
periods  of  which  we  have  any  historical  record.  '-Cast  thy  bread 
upon  the  waters :  fbdr  thou  §hait  fiud  it  after  umay  days."  '  eridantly 
applies  to  rioe,  whiofa  iu  Egypt  is  always  sown  whilst  the  waters  at 
tho  Nile  fltill  cover  the  land,  tho  rctrefttin{<  R'wU  leaving  i  ri'-" 
deposit  of  thick  alluvial  silt,  in  which  the  rioe  Tegetotea  Inzuriantly. 

The  chief  rice  grounds  of  Egypt  are  in  the  Delta,  aitd  the  choioeat 
in  tho  environs  of  Damietta.  The  beating  and  basking  are  efieoted 
with  American  machines.  The  conmieroe  in  rioe  oeutrea  almcMt 
exclusively  at  Alexandria,  Damietta,  and  Bosetta. 

Bice  is  cultivated  abundantly  by  the  negro  tribes  of  East  A&im  to 
the  Sfonomoisy  inclusive,  bearing  everywhere  ite  Malay  name  of 
"  padi."  Cademoeta  met  with  rice  on  the  Qambia.  And  Lopes 
(a.d.  IG88)  speaks  of  "a  grain  brought  to  Congo  not  long  sinee 
from  tho  river  Nilus,  and  railed  '  Inco ; ' "  in  wH^  word  we  readily 
recognise  the  Egyptian  name  of  rioe.  It  is  also  grown  on  the  weat 
ooast  of  Africa,  and  in  tho  islands  of  Ceylon.  B^nnion,  Manritina,  and 
Madagascar.  From  Madagascar  we  received  npwards  of  10,000  owta. 
in  1876. 

Brazil. — Vast  plains  and  even  slopes  of  hills  favoar  throughottt  this 
ompiro  tho  culture  of  rice,  which  sometimes  grows  to  three  feet  in 
height,  and  produces  more  grain  than  the  fertile  lands  of  Indi^ 
Maranham  rioe  rivals  that  of  Carolina,  and  on  the  marshes  and  banka 
of  the  rivers  of  Mate  Grosso,  or  those  of  the  San  Franoisoo  and  othera, 
it  grows  and  yields  excellent  crops  without  labour, 

Wallace,  in  his  '  Travels  on  tiie  Amaion,'  thus  describes  the  pro- 
cess by  which  the  rice  is  freed  from  its  hosk  at  Para.  The  grain 
first  passes  bettreen  two  mill-stones,  not  cut,  as  for  grinding  floor, 
but  worked  flat,  and  by  this  the  outer  husk  is  rubbed  off.  It  la  tttan 
conveyed  between  two  boards  of  similar  siie  and  shape  to  the  atone^ 
sot  all  over  with  stiff  iron  wires  abont  g  of  an  inch  long,  w  okas 
*  Ecclctiuto,  li.  1. 
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together  that  a  grain  of  rice  can  jast  be  pushed  in  between  them. 
The  two  samples  very  nearly  touch  another,  so  that  the  rice  is  forced 
throngh  the  spaces  of  the  wires,  which  rub  off  the  rest  of  the  husk 
and  polish  the  grain.  A  quantity,  however,  is  broken  by  this  opera- 
tion, so  it  is  next  shaken  through  sifters  of  different  degrees  of  fine- 
ness, which  separate  the  dust  from  the  broken  rice.  The  whole  rice 
is  then  fanned  to  blow  off  the  remaining  dust,  and  finally  passes 
between  rubbers  covered  with  sheep  skin  with  the  wool  on,  which 
clean  it  thoroughly,  and  render  it  fit  for  the  market.  The  Para  rice 
is  remarkably  fine,  being  equal  in  quality  to  that  of  Carolina,  but, 
owing  to  the  carelessness  with  which  it  is  cultivated,  it  seldom  shows 
so  good  a  sample.  No  care  is  taken  in  choosing  seed  or  in  preparing 
the  ground,  and  in  harvesting  a  portion  is  cut  green  because  there  arc 
not  hands  enough  to  get  it  in  quickly  when  it  is  ripe,  and  rice  is  a 
grain  which  rapidly  falls  out  of  the  ear  and  is  wasted.  It  is  therefore 
seldom  cultivated  on  a  large  scale,  the  greater  portion  being  the 
produce  of  Indians  and  small  landholders  who  bring  it  to  the  mills  to 
sell. 

United  States, — Rice  was  first  introduced  into  Virginia  in  the  year 
1547.  In  1G98  about  GO  tons  were  shipped  from  Charleston  to 
England.  In  1718  its  cultivation  was  commenced  in  Louisiana  by 
the  "  Company  of  the  West."  The  rapid  development  of  its  cultiva- 
tion will  be  seen  from  the  fact  that  in  1724  South  Carolina  exported 
18,000  barrels;  in  1740,  90,110  barrels;  and  in  1760,  100,000 
barrels.  Since  that  time  the  swamps  of  South  Carolina  have  proved 
well  suited  for  the  production  of  rice ;  and  not  only  has  the  cultiva- 
tion been  effected  with  trifling  labour,  but  the  grain  produced  possesses 
a  remarkably  fine  quality,  being  decidedly  larger  and  handsomer  than 
that  of  the  countries  whence  the  seed  was  originally  derived.  The 
following  table  shows  the  exports  of  domestic  rice  before  and  since 
the  civil  war : 


T>b8. 

1810 84,452,263 

1820 56,226.103 

1830 74.920.431 

1840 65,339,731 

1846 92,866.561 


LlM. 

1850 77.467,909 

1865 1,666.442 

1866 2,212,901 

1870 2.133,014 

1871 455,842 


As  will  bo  seen  from  the  above  figures,  the  exportation  since  the 
war  instead  of  increasing  is  decreasing.  The  re-exports  of  foreign  in 
1869  amounted  to  8,868,664  lbs.,  in  1870  to  15,212,888  lbs.,  and 
in  1871  to  10,216,940  lbs. 

In  1840  the  rice  crop  of  the  United  States  amounted  to 
80,841,422  lbs.,  that  of  1850  to  215,312,710  lbs.,  and  that  of  1860 
to  187,140,173  lbs.  The  production  of  1870  was  but  73,600,000  lbs. 
Evidently  this  industry  has  not  recovered  from  the  effects  of  the  war 
as  has  the  cotton  crop.  The  rice  plantations  of  the  Southern  States 
were  not  so  nniversaUy  abandoned  during  the  war  as  were  the  cotton 
plantations ;  therefore  this  can  hardly  be  urged  as  the  cause  of  the 
languishing  condition  of  rice  production,  while  the  cotton  crop  has 
not  only  folly  recovered,  but  exceeds  the  production  of  the  last  year 
before  the  war  by  500,000  bales.     The  true  cause  must  be  looked  for 


iiitbe80pcreMit.dify.  WIin«  fonigii  pKjs  meb  aa  exorUtsat  diitjrA 
itckiuiotaBolineftriBf lenglliof timcbe7tnda««rt*iDliinit.  InlSfiOl 
the  exporto  MDOsnfad  to  aver  81,600,000  lbs. ;  in  1871,  imdcr  »  italjr  ' 
of  80  pcff  cent,  to  415^000  Ibo.  The  oontitriw  eonth  of  Iha  Uoiled 
Btat4M,  TiK,  Ouhft,  Fnto  Rioo,  and  the  We«t  Indian  Isbuds,  Moziea^ 
Tonenula,  and  other  OgutnJ  nod  South  Americui  cotuifries,  we  tbo 
)vge«t  oonmimon  of  rioe  in  the  world,  with  the  exception  of  CSuaa. 
Thcoe  oountriei^  inrtiad  of  socking  their  enpplies  trom  the  Unikd 
Btateo,  now  dnw  them  aoRtlj  irum  Englami,  and  all  bccaose  the  rico 
oannot-be  tdeuud  and  dreeiol  is  the  UaiteJ  Staloe.  The  dot;  on 
raw  rice  drivea  it  to  Urorpoul  to  be  cloansod,  and  bora  there  it  ia 
ozported  in  direct  eampctition  with  Amoriccm  exporten,  who  obtain 
their  sopidiei  for  expixl  from  the  same  port,  aa  GoTemment,  while 
refunding  the  2^  per  ont.  daty  on  cleaned  rice,  doee  not  refoiid  the 
additimial  10  per  oonL  levied  on  rioe  imported  from  plaeee  other 
tha-n  the  ooQutriea  at  productiuiv 

In  1869  the  crop  at  Boolh  CkeoUll^  M  returned  by  the  censni 
anthoritie§,  wm  S&filAJSK  Ha. ;  at  Gedtfia,  22,277.380  Ibe. ;  of 
North  Carolina,  2,069,381  Hm.  nmdwIiDB  Ind  noarljr  erased  in  1865. 

In  Georgia,  two-thirda  of  die  nee  it  ffowa  in  Chatham  and  Camden  ' 
conntiea ;   half  in  the  Tisiiuly  at  BavHuah.     In   &inth  Caroling  J 
nearly  half  of  the  crap  ia  grown  in  Geoigotowii.     The  foUowiug 
figores  show  bow  small  a  disteiot  yielded  the  lioe  in  tlie  pabnj  days 
of  1859 : 


Sunth  Cuntiiu.            1             tA». 

o-nu. 

Ua 

Colle-ton 1    23.838,884 

Ikaufort 18,790,918 

Cbatbun        ..     .. 

CModeo 

Melntodi       ..     .. 
Glynn     

Totri  ..     .. 

Eighty^igit    otherl 

oonnUee      ..      ..J 

TMa!  ..     .. 

SB.BM,ia> 
10,SSO,088 

4,84S,7S5 

ToUl   ..      ..   1  116,334,799 
T^';*?:^    ..""T}       2.765,729 

47,BS8,083 
4,97g,fi09 

Tptal  ..     ..  1  119,100,528 

01,907.631 

The  rice  crop  has  been  steadily  increaung  in  qnanti^  i 
Carolina,  but  decreasing  in  price : 


4.119 
21,031 
25,114 
86.440 


2.077,850 
19,670,190 
16,324,100 


The  Talne  of  the  crop  of  1869  was  309,7891.;  6867  tieteea  wen 
locally  oonsDmed,  and  the  rest  exported.  18,000  boahda  of  n^b 
rioe  were  ahipped  from  Wilmingtcm  in  1866. 
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I  append  a  tabular  statemont  of  the  yield  in  tierces  for  five  years : 


Year. 


1871 
1872 
1873 
1874 
1875* 


North 
Carulina. 

tierces. 
500 
GOO 
750 
600* 


South 
Oarolina. 


Georgia. 


TotaL 


I  tierces, 
i  42,842 
I  47.240 
'  43.067 
47 » 208 
50,000 


tierces. 

tierce*. 

11,250 

54,592 

19,874 

67.714 

23,702 

67,519 

21,671 

69,539 

23,000 

73,000 

Estimated. 


A  larger  area  of  territory  is  each  year  being  brought  into  cnltiva- 
tion,  and  great  improvement  made  every  season  in  the  quality  of  the 
crop.  Considering  the  impoverished  condition  of  that  section,  and 
the  many  disadvantageous  surroundings,  the  advance  of  the  five  years 
is  remarkable.  The  following  is  the  milled  product  of  the  three 
rice-growing  States,  viz.,  Georgia,  and  North  and  South  Carolina,  since 
the  war: 


Lbs. 

1866 7.500.000 

1867 14,602,200 

1868 18,477,000 


liba. 

1869 86,087.600 

1870 40,641,000 

1871 41,000.000 


The  rice  crop  of  Louisiana  is  an  industry  of  increasing  importance, 
and  particularly  so  from  the  fact  that  its  cultivation  exacts  the 
investment  of  but  a  limited  amount  of  capital.  When  fields  are 
once  divided  by  ditches,  and  a  substantial  culvert  and  sluice  gate, 
to  admit  the  water  from  the  river,  are  constructed,  every  preparation 
for  commencing  the  cultivation  of  this  product  has  been  made.  The 
entire  cost  for  preparing  the  land  and  for  seed  is  estimated  at 
Si  dollars  per  acre.  Its  cultivation  and  shocking  amount  to 
13  dollars  more,  and  the  expenditure  6  dollars,  for  threshing  and 
handling,  sums  up  22  dollars  for  twelve  barrels  of  rough  rice,  which 
can  be  produced  on  one  acre.  Milling,  freight,  package,  insurance, 
drayage,  and  commission  will  amount  to  3  dollars  40  cents  more, 
making  a  total  expenditure  of  36  dollars  40  cents  for  1200  lbs.  of 
clean  rice  worth  84  dollars.  It  will  be  seen  that  a  net  profit  of 
47  dollars  60  cents  per  acre  is  thus  given,  making  allowance  for  the 
wages  of  labourers  and  every  other  expense.  Heretofore  100  acres 
has  been  considered  the  task  of  three  men,  which  would  pay  each 
1588  dollars  33  cents  for  six  months'  work,  or  salaries  that  at  the 
present  time  would  be  pronounced  enormous  were  the  talent  and 
muscular  force  invested  considered.  Beally,  however,  their  profits 
would  be  much  greater.  Ploughing  for  rice  entails  scarcely  any 
labour,  the  earth  being  turned  up  but  for  a  few  inches,  and  by  per- 
forming their  own  work  fully  8000  dollars  could  be  saved.  The 
same  is  true  of  cultivation,  the  occasional  flooding  of  the  land  being 
the  chief  requisite.  Only  during  the  harvest  season  is  a  large 
force  required,  and  the  adoption  of  the  newly-invented  labonr- 
saving  machines  would  materially  reduce  the  estimated  cost    A 


timo  was  when  thftt  port  of  South  OMolinn  fiooded  by  Uie  tide 
Ashley  and  Coopor  rivers  wbb  lielieved  t<>  be  the  ouly  spot  of  groiii 
in  Amorica  whci'o  rico  could  bo  profitablj  cultivttt(.-d.     It  wae  aialfl 
bolioTQil  the  African  was  the  only  human  being  who  oonlil  thrire  f 
tho  miaHma  the  plenteous  use  of  tido'Wat«r  geucrateil.     II<itb  ttieurii 
have  been  disproved.     Louietana  rioe  is  now  largely  cultivated  bf. 
white  labourers. 

In  Louisiana  tho  growth  is  in  quite  as  oncouragtag  n  condition  aa 
on  the  Oiwst.  PrevionB  to  tho  war  its  product  was  oxceodlnglf 
limited,  all  being  absorbed  by  tho  local  trade.  luforior  in  colour, 
with  indiffurcDt  milliug  facilities,  the  quality  rateil  far  below  that 
raised  on  tho  coast  or  oven  most  foreign  binds.  The  past  few  yoMs 
bavo  been  attended  with  serious  diaasters,  inflicting  great  danwga 
an>]  curtailing  tho  yield,  which  under  favonrable  circumstances 
would  have  been  much  larger.  In  1870  tho  early  fall  of  the  Miseis- 
sippi  prevciitod  proper  irrigation  :  in  1871  conaiderablo  injury  re- 
sulted from  the  liunnat  Carre  Crcvosso.  The  increase  is,  bowcTer, 
noteworthy,  m  the  statistics  of  annual  growth  in  that  soctioa  siuoe 
tiio  war  proves  :— 

1B66 
1867 


1 


«,6m,ow 

law  ..    . 

.     ..  U,7M.m 

4,7«6,B80 

.     ..  1S,4TO,M0 

B,089,740 

Great  advances  have  also  been  made  by  planting  selected  seed,  and 
adding  to  this  improved  milling  advantagea,  the  general  standud  is 
raised  very  materially.  Viewing  the  whole  field  and  taking  tbe 
increase  of  cultivation  in  the  post  five  years  as  a  buis  of  oalooLitiaii, 
tho  futore  is  assuring,  giving  every  evidence  of  its  speedy  roinstate- 
ment  as  one  of  the  great  national  products  of  America. 

A  pamphlet,  published  locally  by  M>.  Bonoherean,  remarks:— 
"  Should  the  cultivation  of  rice  continue  to  inoreaae  in  Looisiaiw  as 
it  has  been  doing  since  the  war,  we  shall  soon  equal  Sontb  Oarolina  in 
the  production  of  this  valuable  cereal,  the  rapid  inorcMe  in  its  oolti- 
vation  here  proving  to  be  highly  profitable. 

"Many  large  plantations  are  Dow  cultivated  with  rice  which  fonnerlj 
producod  qnantitiee  of  sugar.  Before  the  war  rioe  was  only  growo 
in  a  small  portion  of  tbe  parish  of  Plaquemines,  and  but  in  small 
patches.  Now  it  is  largely  cultivated  in  several  parishes,  and  thera 
are  still  vast  quantities  of  marsh  lands  which  could  be  odvontageouslj 
devoted  to  it,  wherever  the  proper  irrigation  con  be  applied  at  tiw 
proper  time. 

"  The  average  yield  of  rice  to  the  acre  in  Louisiana  is  fiflemi  barrels 
of  rough  rico,  although  on  the  Star  plantation,  in  the  pariah  ot 
Plaquemines,  nineteen  barrels  were  gathered  to  the  acre  ust  yeur, 
which  is  equal  to  eight  and  a  half  barrels  of  clean,  merchantable  lioe.* 

Bat  the  eiteusion  of  rice  culture  in  Louisiana  is  a  trinrnphaut 
refutation  of  the  baseless  assertion  that  the  business  cannot  prospar 
under  the  most  favourable  present  oirctiinstances.  The  omsua  eui- 
bits  it  as  follows :  1849,  4,iS6,349  pounds  ;  1869,  6,331,267  potmds ; 
1869, 16,854,012  pounds.  The  reooid  of  H.  Boncheteau,  by  plast*- 
tioni^  accounts  for  a  total  crop  in  1869  of  100,748  burdb  at  900 
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pounds  each,  or  20,149,600  pounds.  The  crop  of  1870  was  not  a 
successful  one.  In  1859  Plaquemines  parish  yielded  4,635,500 
pounds  of  the  crop  of  6,331,257  pounds,  or  ahout  two-thirds  of  the 
total  product  of  the  State;  in  1869  the  same  parish  produced 
6,247,400  pounds,  and  yet  it  was  less  than  a  third  of  the  crop  of 
the  State,  and  returns  were  made  from  fourteen  other  parishes. 

These  facts  show  the  culture  of  rice  is  rapidly  extending  in 
Louisiana,  and  may  be  extended  to  nearly  every  parish  in  the  State ; 
it  is  slowly  but  surely  overcoming  its  serious  hindrances  on  the 
marshes  of  the  Atlantic  coast ;  it  has  been  mainly  carried  on  by 
negroes  on  their  own  account,  as  a  business  in  which  they  have  had 
a  lifetime  training. 

In  referring  to  the  recapitulation  of  the  crops  for  1872-73  we  find 
the  following  particulars : 


St.  James        

St.  John  the  Baptist 

St.  Charles      

Jefferson         

Orleans 

St.  Bernard 

Plaquemines 

Lafourche       

Terrehonne     

Yermillion      

Lafayette       

Total      ..      .. 


Steam-power 
RIoeMlUA. 

Horae-power 
Rioe  Mlllii. 

•  • 

1 
1 

•  • 

•  • 

2 

1 

•  • 

•  • 

*  • 

5 

1 

•  • 

•  • 

•  • 

13 

4 

•  • 

•  • 

9 

19 

barrels. 

435 

1,250 

5,402 

308 

12 

117 

30,254 

11,741 

1,224 

884 

579 


52,206 


The  following  is  the  official  return  of  American  rice  production 
at  three  decennial  periods  : — 


Stotes. 

1850 

I860. 

1870. 

Alabama 

Arkansas 

California 

Florida       

Gkorgia      

Kentucky 

Louisiana 

Mississippi 

•Missoiun     

North  Carolina  .. 
South  Carolina  . . 

Tennessee 

Texas  

Virginia     

Michigan 

Minnesota 

tbH. 

2,312,252 
63,179 

1,075,090 

38,950,691 

5,688 

4.425,349 

2,719,856 

700 

5,465,868 

159,936,613 

258,854 

88.203 

17,154 

•  • 

•  • 

lbs. 

493,465 

16,831 

2,140 

223.704 

52,507,652 

6,331,257 

809,082 

9,767 

7,593,976 

119,100,528 

40,372 

26,031 

8,225 

716 

3,286 

Ib«. 

222,945 
73.021 

401,687 
22,277,380 

15,854,012 
874,627 

2,059,281 

32,304,825 

3,399 

63,844 

•  • 

•  • 

•  • 

Total         ..     .. 

215,313,497 

• 

187,167,082 

78,635.001 

i 

831 

Km. 

1 

Tlio  appondod  titatotnout  of  cxporte  and  impoita  of  rico  fans  beflsfl 

furaishwl  by  Edward  Yt 

UQg,  Cliittf  of   Statistice  in  tbo  TreaEiarl 

De]mrtiiient 

=— 

1 

YanL 

^..^                        1 

BuivUf 

Urn 

V.1*. 

*.llm              ' 

ISM 

187.069 

76,241,400 

2,6ai.SS7 

1801 

105.590 

63,354,000 

2.I70,1W7 

1862 

119.738 

71.8»J.8O0 

2.471,029 

1853 

fr7,707 

40.624.300 

1.6C7,(i3)i 

1854 

105,121 

63.072.000 

2, KM, 127 

IS9S 

fiu.sao 

19|7M 

39.4ai,r.«o 

1.717,1(53 

1656 

58,668 

81,038 

07,616.000 

2.890,333 

m? 

(n,aiti 

74,809 

«8.32i.euo 

2.2M(,4(N) 

18.'^ 

Cl.OlS 

49,283 

58.132,200 

I.87(),S7« 

18A9 

Hl,)^ 

e»,Mo 

75,070,400 

2,207.148 

1860 

81,163 

77,887 

si,fisa,eoo 

2,567,339 

1861 

39,162 

50,038 

43.512,400 

1,882,178 

18)12 

2, no 

7.835 

4.221,000 

1C6,8» 

18G3 

*9i 

8.496 

1,694.800 

83,404 

IWH 

5,U2 

2.17B.8WJ 

H,2I7 

]Hi;5 

2,4S8 

983,200 

65.105 

ISlSG 

2,212,901 

136.993           ^ 

1867 

1,394,007 

100,338 

1863 

3,079,043 

170.357 

1869 

2,232,833 

145.934 

IBTO 

2,133.014 

lZ7,<i35 

,«. 

Fimgn  Eipon. 

iBporH. 

u*        1       r^B.. 

Ua.           1           TidH. 

doiii™. 

iWUr* 

1861 

348.900 

10,856 

148.550 

3,610 

1862 

2.339,146 

103,788 

56,961,317 

1,589,109 

1863 

7,944,068 

392.184 

61,196,740 

1,760,077 

1661 

7,637,635 

452.722 

90,691,447 

1,911,330 

1S65 

8,290,318 

659,465 

60,407,756 

1.474.393 

18C6 

8,656,060 

337,016 

76,209,897 

2.379,857 

1867 

4.676,082 

180,043 

44.782,223 

1.219,387 

1868 

11.908.953 

403,941 

58,140,707 

1,6.%,  492 

1860 

8.868,664 

284,633 

54,065,191 

1,326,234 

1&7U 

15,212,8SS 

454,316 

43.123,939 

1,007.61S 

•to 

Umated  ■(  *M  U«  fl 

lEh. 

ii«laiM<>l.t«<wl 

bi.iiiL 

Export  of  rioe  from  the  United  States : 


..     150,529  brli. 

1840   .. 

1800   .. 

..     112,056  UeroM. 

1890   .. 

..     105,fi90 

1810   .. 

..     181,841       „ 

1860   „ 

..    ise.oM 

1820   .. 

..       88,221       „ 

1870   .. 

s.sss 

1830   .. 

..     116,517      „ 

The  largert  export  wu  175,019  tietoes  in  1827. 

Upland  rioe  is  an  important  orop  not  onlj  for  Iiome  tue,  bnt  j 
well  for  its  onltiration,  and  dioud  be  more  generally  loohai  • 
iban  it  is.    It  will  pay  to  grow  it  aa  a  groon  on^  m  '' 
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outtings  a  year  below  32^  north  latitude,  and  makes  a  hay  which 
sheep,  horses  and  cattle  prefer  to  the  best  grass  product  known.  The 
fact  tiiat  a  rice-huller  has  been  invented  that  will  cost  little  more 
than  a  coffee  mill,  and  enable  the  good  woman  of  the  house  to  grind 
out  a  meal  of  rice  with  as  much  ease  as  she  would  grind  her  mess  of 
coffee,  and  always  have  rice,  or  rice  batter  cakes  o!r  rice  pudding  on 
the  table,  will  make  it  a  greater  inducement  than  ever  for  every 
family  to  plant  a  patch  of  rice.  Sandy  land,  level  and  fertilized,  is 
best  for  upland  rice.  Land  that  will  yield  25  or  30  bushels  of  com 
per  acre  will  produce  50  bushels  of  rough  grain,  that  will,  when 
hulled,  leave  25  bushels  of  clean  rice,  say  1,200  potmds,  that,  at  5J. 
a  pound,  would  be  worth  242.,  and  the  straw  is  worth  one-third  more. 
The  following  shows  the  land  under  culture  with  rice  in  some  of 
the  principal  producing  countries  as  far  as  can  be  ascertained  with  any 
precision : — 


Acres. 

Madras 4,000,000 

Bengal     35,000.000 

Cochin-China         ..        700.000 

Ceyloa     494,592 

Pondieherry        andl 

other  French  pos-}        20,600 

sessions  in  India 


Acres. 

Java 5,500,000 

Menailo 75,000 

Egypt 40,060 

Portugid        9,880 

Austria 1,398 


THE  MILLETS,  OR  SMALL^EEDED  FOOD-GRAINS. 

The  word  millet  has  a  widely  extended  signification,  and  embraces 
the  edible  seeds  of  various  grasses,  very  dissimilar  in  habit  and  appear- 
ance. In  popular  parlance  the  term  is  applied  to  almost  all  the  small- 
seeded  edible  grains.  In  many  countries  different  millets  form  large 
and  important  food-crops,  and  in  some  years  considerable  quantities 
have  been  imported  into  the  United  Kingdom.  In  1870,  besides 
Dhurra,  we  received  74,635  cwts.  of  millet,  valued  at  19,864Z. 

Thus  in  1853  we  received  158,159  cwts.  of  millet,  in  1857 
230,451  cwts.  of  miUet,  and  147,187  cwts.  of  Dan  or  Dhurra, 
(S.  vulgare) ;  in  1870  74,635  cwts  of  millet,  valued  at  19,8642.,  and 
70,735  cwts.  of  Dhurra,  valued  at  19,491/. 

In  England  the  millets  are  very  seldom  eaten  as  food,  and  yet 
among  the  great  variety  of  seed  in  this  extensive  group  of  plants  (of 
which  we  as  yet  know  comparatively  little  in  an  economic  point  of 
view)  many  form  articles  of  large  consumption  in  parts  of  Europe, 
Asia,  Africa,  and  the  West  Indies.  They  pass  under  a  variety  of 
names  in  different  localities ;  in  northern  Africa  the  large-seeded 
species  is  known  as  Dhurra,  and  this  occasionally  reaches  Mark  Lane 
to  be  ground  and  mixed  with  flour.  In  the  West  India  Islands  it  is 
known  as  Guinea  com,  in  India  as  Jowarrie,  in  Southern  Africa  as 
Kaffir  com,  in  the  United  States  as  broom  com,  and  so  on. 

Of  these  small  food-grains  Roxburgh  remarks :  "  It  is  probable  that 
through  the  whole  of  southern  Asia  as  many  of  the  inhabitants  live 
on  the  various  kinds  of  dry  or  small  grain  as  upon  rice,  and  they  are 
reckoned  fully  as  wholesome  as  that  is." 

Dr.  Forbes  Watson,  in  his  treatise  'On  the  Composition  and 
Relative  Value  of  the  Food  Grains  of  India,'  also  states  that  the 
millets  in  India  occupy  a  position  second  to  none  in  the  country,  and 
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furm  tho  stujilo  food  <jf  a  larger  numlier  i>(  tku  population  than  i 
baps  nil  tlto  otbor  ooreak  ptit  together. 

A  third  part  of  the  inhabitants  of  tbe  gloliu  fond  upnn  tbo  difl 
millotB,  cspociatly  tboBe  of  A&ico,  the  (rrenter  part  of  Turkey ,  Persia, 
and  Iiidia.     In  Japan  about  3&,0(>0,000  bashels  of  various  kinds  a' 
millot  are  raised  anauaJly.     Millot  forma  tho  principal  sustenance  o 
the  people  of  Bukhara.     Tho  grain  there  yiolde  ao  aboudast  a  ' 
that  there  i§  a  largo  quantity  for  export,     Tbe  seeds  of  railtot  arsfl 
enoellont  for  food  both  for  domestic  animals  and  man.     Tbo  grata  I 
mixed  with  tbat  of  wheat  gives  an  eicellcDt  bread,  thougb  a  littlal 
heavy;   but  generally  it  is  boiled  mth   milk,  like  maise  meal: 
BWolla  ounaideriibly  in  water.     Millet  fattens  potdlry  in  a  very  short  1 
time.     The  stalks  serve  for  heating  ovens  or  for  cooking  food  in  V 
couutriea  where  fuel  is  scarce.    Tho  paniolc-e  of  some,  after  tbe  sopar*-  I 
tion  of  tbo  grain,  form  excellent  brooms ;  the  sale  of  these  brooms  in  1 
Italy,  in  Spain,  France,  and  North  America,  is  so  rcmuaerativo  that  ( 
tbey  enter  largely  into  tho  value  of  tho  profits  of  cnUnre. 

Millet  is  considered  in  Texas  one  of  tho  very  best  for  feeding  I 
borses,  oxen,  milch  oowa,  and  sheep  during  the  winter  montha  Ttd  I 
yield  is  very  heavy ;  so  prodootiva  has  it  been  fonnd  thftt  m  nuuqh  I 
regions  of  the  State  it  nearly  suporsedcs  tbe  tiBO  of  fodder.  I 

The  two  genera  Andropogon  and  Sorghum  are  doaely  allied.    Soma 

.  of  tbe  best  anthorities  consider  the  differenoe  ho  slight  u  to  mmnt 

their  union  into  one.     Oeneral  Mnuro  is  now  at  work  npon  r  moiM^ 

graph  of  tbe  Millets,  and  before  long  we  may  have  aome  olear  and 

definite  iuformatiou  respecting  them. 

The  spocies  are  very  imperfectly  ondeistood,  and  as  yet  badly 
described.  Professor  Parlatoro,  in  a  colleotioii  abown  at  the  London 
Exhibition  in  1662,  enumerated  the  following  speoieB  of  Sarghnm  :— 


compactum. 

Sot^kMK  laechiratmn.  Hoenoh. 

darra. 

«u,»^-ricum. 

„         «™i™(aft«-),WilU 

n«,™n  (S.  t»lg<,r<r). 

xuijare  (three  v arietieB), 

Tbe  specific  limits  of  tbe  various  Borghnms  are  not  well  aaoet- 
tained.  Tbey  are,  however,  much  cultivated  in  difierent  parts  of 
Africa,  in  the  West  Indies,  and  various  districts  of  North  America 
and  India,  and  have  been  introduced  into  Australia. 

The  large  Indian  Hillkt  or  GuufSA  Ookh  (Andropogon  Sorghtm, 
Brotero  ;  Sorghum  vulgore,  Persoon  ;  Solciu  Sorghum,  Lin.),  is  giown 
in  the  warmer  parts  of  Asia,  and  is  very  prolific ;  the  grains  oan  be 
converted  into  bread,  porridge,  and  other  preparations  of  food ;  it  is 
tbe  yellow  cbolum  and  jowarree  of  some  districts  of  India,  Tlua  is  a 
beantiful  grass,  resembling  in  appoaranoe  Indian  com.  It  bears  a 
small  yellow  seed,  which  when  crushed  mokes  a  good  auxiliary  food 
fir  cattle  or  sheep.  It  grows  on  all  kinds  of  cultivated  soil,  but  bent  on 
tboae  that  are  thoroughly  cultivated  and  well  manured.  Indeed,  few 
crops  will  pay  better  for  high  cultivation.  This  valuable  plant  baa 
attracted  a  great  deal  of  attention  dnring  the  last  few  years,  and  baa 
been  highly  recommended  as  a  fodder  crop.  It  is  best  soilod  ftit 
enltiTation  in  oountriea  when  the  temperatore  seldom  Alls  balmr 
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60^.  It  will  certainly  grow  in  mnch  colder  climates,  bat  scarcely 
pays  expenses.  This  forms  with  rice  the  staple  food  of  the  Madras 
Presidency,  with  rice  and  bajree  that  of  the  Bombay  Presidency,  and 
with  wheat  that  of  the  North-West  Provinces,  Oudh,  the  Ponjaub,  and 
Central  Provinces. 

This  grain  is  universally  cultivated,  and  is  in  fact  in  some  parts 
the  principal  support  of  man  and  beast  It  will  grow  upon  most 
soils,  but  luxuriates  in  the  black  soil.  There  are  several  varieties, 
but  principally  one  with  red  seeds  and  one  with  white.  Some  botanists 
recognize  at  least  three  species  in  cultivation,  more  or  less  extensively, 
in  Lrdia — S.  vulgarey  Pers. ;  8.  cemuumy  Willd. ;  and  8.  hicolor, 
Moench;  whilst  others  regard  them  as  mere  varieties  of  the  one 
species,  which  is  extensively  grown  over  the  world,  and  exhibits,  like 
til  largely  cultivated  plants,  a  great  tendency  to  variation. 

Dr.  J.  F.  Watson  gives  the  composition  ol  this  seed  as  follows : 

Water 11-95 

Nitrogenous  subfitances 8*64 

Dextrine      3*82 

Sugar 1-46 

Fat        3-90 

Starch 70-23* 

•  With  biuks. 

From  an  analysis  of  the  half-grown  plant  raised  in  England, 
Dr.  Yoelcker  found  that  it  contained  above  2^  per  cent,  of  flesh- 
forming  matters,  and  about  11  per  cent,  of  fat,  or  heat-producing 
matters.    The  composition  was : 

Water 85*17 

Flesh-forming  matters      2*55 

Fat  or  heat-producing  matters  11*14 

Inorganic  matters      1*14 

Total      10000 


There  was  little  or  no  sugar  in  the  half-grown  plant,  but  when 
three-quarters  grown,  there  was  as  much  as  5*85  per  cent,  of  sugar 
in  the  lower  part  of  tiie  stem.  We  have  no  analysis  of  Indian  grown 
plants ;  but  it  may  be  safely  inferred,  that  if  such  a  large  amount  of 
sugar  was  present  in  plants  grown  in  a  climate  so  ill  suited  for  the 
production  of  sugar  as  England,  a  very  much  larger  quantity  would  be 
found  in  plants  grown  in  the  tropics. 

From  experiments  carried  on  in  India  with  plants  as  fodder 
producers,  the  following  were  found  to  be  the  results : 


Yellow  Cholum,  dry  crop 

y,  we  W    „  •  •      . . 

Chinese  cane  (Sorghum  8accharaiwny\ 

dry  crop / 

Cmnboo,  dry  crop     


Wefght  of 

Fodder  per 

Acre. 


Days 
required  to 
prodoce  A 

Crop. 


Ibt. 
10,000 
12,000 

20,000 

15,000 


90 
60 

80 

75 


Z 


Among  tiw  Iboftfidiia 
vn  in  1870  dafoted  to 

Owllim  (SmAuh  ry^garf) 


U.IW,00» 


In  Gf^7lon  then  ue  ftboot  TS,T6S  hm  nte  Ahs  laall  gniiL 

Bm  Oholvk.  Thit  ii  flw  &  Ua^MOfw)  Offhwwm  ^nd^  «< 
the  Anatraliftna ;  it  u  a  Tirialy  at  13m  nito  '*"'™.  tad  )■  Hgfftni 
to  have  been  origiiuUj  obtamad  frcm  tiw  ■■Ih  iMlmii  mmI  <f 
Africa.  In  America  it  la  I7  manj  oooiidsnd  a  bottw  NgK^fntttHW 
than  the  Ohineae  apedea,  aad  all  agna  duk  Ui  ilflB  fa  amh  Man 
euT  to  analf  ae. 

S.  centtHtM,  Willi,  AttdnfMom  ommtu.  Bonk,  of  ^lA  Oa  gnifa 
is  vhite,  forma  the  rtaff  of  lin  of  the  moantainani  liamad  Baap^ 
It  is  much  cnltiTated  in  Lidia  and  odm  bopaal  nnrnittwia 

SoBOEUH  or  DsoxBA  is  produced  in  ooniddera'ble  qnantttioa  ia 
middle  and  lower  Egypt  for  making  breed.  Being  40  or  60  per  oeot. 
cheeper  in  price  then  wheat,  it  is  more  oommoi^^fbodttftLefiBUah 
or  peasant  than  any  other  grain.  The  late  Pro£  Johnattm  Tfntftt 
that  from  his  analyeiB  Dhorra  flour  oontaina  11^  per  cent,  of  ghiteik 

Schweinforth  tells  ns  that  a  large  yallow-grained  vane^  of 
S-  mtlgare  is  known  in  the  Khartonm  markets  aa  Solfra,  The  f^ninlmm 
are  about  nine  inches  long  and  fonr  in  diameter.  In  Algaria  two 
species  are  grown,  the  Sorghum  tcoparium,  Lin.,  with  a  red  gntiit: 
and  the  8.  vulgare,  Lin.,  with  white  grain.  It  is  sown  ia  Ap^il,  is 
good  deep  soil,  when  not  irrigated,  or  in  Jnne,  when  water  ean  be 
had.  These  plants  are,  howorer,  remarkable  for  their  iinialaiuiu  to 
dronght  and  their  power  of  regetation. 

The  grain  of  the  8.  vulgare  has  a  high  fbod  valne  both  for  maa  and 
animals.  The  Arabs  merely  ont  all  the  panicles,  and  leave  the  greeD 
stalks  standing,  to  feed  their  cattle.  In  1870  there  woe  14^17 
hectarea  under  Borghnm  in  Algeria,  which  prodneed  987,516  haattH 
litres.     In  1874  there  was  nnder  Borghnm 

B^nativea         24,088 

„  Bniopeana S,10S 

Total     89,690 

equivalent  to  about  74,000  Ttngliati  acres.    The  grain  is  known  thare 
nnder  the  names  of  beobna,  dra,  and  dnrra. 

The  dari  from  Jafla  is  considered  the  beet  is  the  MeditarnoMaD, 
on  Bcoonnt  of  its  whiteness  and  hardness.  It  nsed  to  be  a  large 
article  of  export  from  thence  to  the  United  Kingdom  tat  feeding  and 
distilling  purposes.    The  yield  of  1862  was  as  mnob  aa  7336  qra.,  oat 
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aocount  of  the  latter  rain  having  been  abundant.  Dan  is  used  by  the 
poorer  classes  there  for  making  bread. 

In  Nat€d  the  species  of  Sorghum  grown  are  known  as  Kaffir  com. 

In  1870  the  land  under  cidture  with  it  and  the  produce  were  as 
follows : 


By  Datives  . . 
„   Eoropeana 


Acres. 


45,047 
50 


Muidf. 


172,077 
334 


The  muid  is  nearly  three  bushels.  There  were  also  forty-eight 
acres  under  other  millets,  which  yielded  1091  cwts.  of  grain.  Li  1875 
the  land  under  millets  was  only  86,162  acres. 

Sorghum  (Andropogon)  saccharcUum,  This  plant  can  be  advan- 
tageously utilized  for  preparing  treacle.  For  this  purpose  the  sap  is 
expressed  at  the  time  of  flowering  and  simply  evaporated ;  the  yield 
is  from  100  to  800  gallons  from  the  acre. 

This  sugar-producing  millet  has  been  already  alluded  to  at  p.  218. 

Bboom  Cobn  or  Millet  (Sorghum  Dhurra),  Whether  this  is  only 
a  variety  of  Sorghum  vulgare,  the  Holcus  Dhurra,  Forsk.,  or  a  distinct 
species,  it  is  impossible  to  state.  Its  seed-panide  is,  however,  loose 
and  spreading  instead  of  close  and  compact,  like  the  principal  kinds 
of  Sorghum  wdgare.  One  species  of  Sorghum,  described  as  Sorghum 
Dhurra,  is  grown  in  Italy,  in  the  United  States,  Australia,  and  other 
oouniries,  for  its  panicles  as  a  brush-making  fibre. 

In  1876  there  were  ninety-six  acres  sown  with  it  in  Victoria,  which 
yielded  2095  bushels  of  seed,  and  388  cwts.  of  fibre.  There  are 
many  thousand  acres  imder  culture  with  it  in  the  United  States. 
In  1875  there  were  in  the  State  of  Kansas  12,742  acres  under 
broom  com,  and  82,552  acres  under  other  millets ;  the  produce  was 
9,844,869  lbs.  of  broom  com  and  218,252  tons  of  millet.  The  fol- 
lowing is  the  mode  of  culture  pursued  in  America. 

The  seed  is  sown  with  a  seed-barrow  or  drill,  as  early  in  spring  as 
the  state  of  the  groimd  will  admit,  in  rows  of  8^  feet  apart.  As  soon 
as  the  com  is  above  ground  it  is  hoed,  and  soon  after  thinned,  so  as  to 
leave  the  stalks  2  or  8  inches  apart.  It  is  only  hoed  in  the  row, 
in  order  to  get  out  the  weeds  that  are  dose  to  the  plants,  the  remain- 
ing space  being  left  for  the  harrow  and  cultivator,  which  are  run  in 
frequently  so  as  to  keep  down  the  weeds.  The  cultivation  is  finished 
by  running  a  small,  double  mould-board  plough,  rather  shallow,  be- 
tween the  rows. 

The  broom  com  is  not  lefk  to  ripen,  as  formerly,  but  is  cut  while 
it  is  quite  green,  and  the  seed  not  much  past  the  milk.  It  was 
formerly  the  practice  to  lop  down  the  tops  of  the  com,  and  let  it  hang 
some  time,  that  the  brush  might  become  straightened  in  one  direction. 
Now  tibe  tops  are  not  lopped  till  the  brush  is  ready  to  cut,  which,  as 
before  stated,  is  while  the  com  is  green.  A  set  of  hands  goes  forward 
and  lops  or  bends  the  tops  to  one  side,  and  another  set  follows  imme- 

z  2 
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dutely  ud  sBli  off  tta  %ipa  at  the  {Jam  at  w1u«&^ 

a  thiidaat  githerlbsMltapi  into  carta  or  WBiggoiis,  which  tftketlueaa 

to  the  ttdnrj.    Han  Ui^f  wm  first  anrted  orer,  and  parcelled  ont 

into  small  boDahai^  OMh  Mnob  being  nude  np  into  brnflh  fibre  of  eqoal 
length.  The  >eed  ia  tttu  taken  ofF  by  &n  apptu«tna,  with  teeth  like  a 
hatcheL  The  "bh?!"^  is  Mipkod  by  eix  honsee,  aod  cleana  tbe  brash 
Te^  rapidlj.  It  ia  than  Mgrcad  thin  to  dry,  on  racks  pat  op  in 
bnildinga  >l— Jgwii  &r  tha  purpose.  In  abont  a  w«ek,  with  ordinal^  _ 
weather,  it  beocmea  ao  diy  that  it  will  boor  to  bo  packed  cloeoly .  ^| 
Carpet  broGDU,  TolTot  bnabca,  and  otbcr  kinds  of  brufibee  are  iomH 
of  the  p 


MB  !■  tiw  ticbMl  in  moiai  vmam  As  paam^ 
0  hnadni  waD-acAned  nadaa  an  Enw^  Alttf 
>pieaL    Mur  an  gaol  Ute  j1n«^  lAflit  A* 


ntrWoMldb 


ParioViis.— Pan 
Uitherto  about  three  b 
tropical  and  snb-tropieaL    Hanj  a 
seods  of  several  fnmiah  palatabia  aa .__ 

In  Algeria  the  following  an  nowni— i*.  ill■■■tainlra■kaidl• 
Ilar7  miUet  (P.  wifincwJuQ;  the  bnwn  Ndn  (P.  ■ffilfiiiiiiri);  Aa 
Persian  millet  (P.  Psnjem);  anothar  with  »  lam  nO*  (P.  aNW- 
^aehyun,  H.  B.};  fariaUing  mOlet  (P.  adUMNM),  P.  ■iniaif 
and  the  Hnngariaii  millet  (P*  0anM>uMm  or  Aaiinmli 

Italian  Millki  (PanieKm  liaUeiim  ;  Setaria  JftiUea). — lliia  grain 
is  cultivated  in  many  parts  of  India,  and  delights  in  a  light,  elented, 
tolerably  dry  soiL  It  is  maoh  prised  by  the  native  TTtdiMii;  <tf  ^ 
deeoriptiona,  wbo  make  cakee  of  it,  and  ^ao  a  kind  of  porridge;  for 
the  pnrposes  of  pastry  it  ia  littlo  if  at  all  inferior  to  wheat,  and  when 
boiled  with  milk  forma  a  light  and  pleasant  meal  for  invalida.  Tha 
Brahmina  hold  it  in  high  estimation,  indeed  more  than  any  oUier 
grain.  The  aeedtime  for  the  first  crop  is  Jnne  or  July,  and  th^ 
harvest  in  September.  A  seoond  crop  may  be  had  from  the  aama 
groond  between  September  and  the  end  of  January,  This  grain  ia 
commonly  cultivated  in  the  Himalayas,  oooasionally  up  to  6600  fiaat 
There  are  three  varieties  of  Italian  millet 

Obbna  or  Indian  Milt.it  ;  Veraooo  (P<mtcuM  aitliiKaitai,  Lin.), — 
This  does  not  appear  to  be  a  orop  worth  much  attention.  The  gnin 
is  very  inferior,  and  fetches  a  low  price  in  the  baaaars  of  Indll^ 
while  it  is  a  very  slow  grower,  and  ooonpies  the  land  a  iong  time. 
Still  it  is  extensively  cultivated  in  moat  porta  of  India,  In  tha 
Deccau  it  is  sotrn  in  June  or  July  by  lumd,  ia  aiHnetimee  tnoa- 
pUnted  ;  requires  weeding  in  August  and  September,  and  ia  reaped 
in  November  or  December,  Its  grain  is  considered  digestible  and 
nutritious,  and  in  some  ports  is  mostly  oonsumed  nngroond. 

It  is  grown  in  Sicily,  where  it  ia  called  "'il'Trnii  <a  little  mjllftt, 
and  there  are  two  varieties,  white  and  red. 

Sbakat. — In  Bengal  Paatcum  miliare,  Lam,,  ia  the  spemea  ngoallj 
known  as  little  millet..  It  would  seem  to  be  a  native  of  India,  aiM 
China,  and  is  by  no  meaua  extensively  cultivated.  In  the  Poi^b  it 
ia  known  as  ituflh'. 
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Panicum  colonum^  Lin. ;  Oplismenus  colonus^  Beauv. — This  small 
grain  millet,  whic}i  grows  wild  in  parts  of  India  in  sufficient  plenty, 
is  collected  in  times  of  scarcity  to  be  employed  as  food. 

Sawa  Millet  {OplismenuB  frumentaceus^  Eonth. ;  Panicum  fru- 
mentaceum,  Bozb.) — This  plant  is  much  less  cultivated  in  India  than 
P.  milicuxum.  It  delights  in  a  light,  tolerably  dryish  soil ;  the  same 
ground,  according  to  Dr.  Hoxburgh,  yields  two  crops,  between  the 
first  of  the  rains  in  June  and  July  and  the  end  of  January.  The  seed 
is  wholesome  and  nourishing ;  it  is  an  article  of  diet  amongst  the 
lower  classes  of  the  natives ;  and  yields  about  fifty-fold  in  a  good  soiL 
The  seed  is  light,  and  easy  of  digestion ;  it  makes  very  palatable 
puddings,  which  children  appear  more  partial  to  than  those  made  of 
rice,  to  which  grain,  when  boiled,  it  bears  a  striking  resemblance, 
both  in  taste  and  appearance. 

OuHBOo  or  Spiked  Millet  {Penictllaria  spicata^  Swartz ;  Penniseium 
typhoideum,  Rich.;  Holcus  spicatus,  Lin.;  Panicum spicatum^  Boxb.). — 
Terminal  cylindric  spike  erect,  as  thick  as  a  man's  thumb,  from  6  to 
9  inches  long ;  seed  obovate,  pearl-coloured,  smooth,  with  hilum. 

This  plant  yields  in  India  about  6G8  lbs.  of  seed,  and  3  tons  of 
straw  per  acre.  In  some  localities  the  grain  is  called  bajra  or 
bajree,  and  with  the  usual  adjuncts  of  a  little  milk,  t&c,  forms  the 
chief  article  of  diet  of  a  very  large  number. 

Compared  with  rice,  it  is  considerably  more  nutritious,  containing 
about  10^  per  cent,  of  gluten,  and  giving  a  proportion  between  the 
carbonaceous  and  nitrogenous  compounds  of  from  7  to  7^  per  cent,  of 
the  former  to  one  of  the  latter ;  whereas  the  kind  of  rice  most  rich  in 
gluten  contains  only  about  8^  per  cent,  of  that  substance,  and  gives 
the  proportion  of  a  little  more  than  9  of  the  non -nitrogenous  to  the 
nitrogenous,  thus  involving  the  addition  of  a  large  quantity  of  some 
pulse  or  extra  nitrogenous  substance  to  maize,  —  the  proportion 
between  the  flesh  forming  and  heat  and  fat  yieldiug  constituents.  It 
is  this  grain  which  is  chiefly  used  for  the  Couscoussou  of  Northern 
Africa.  It  is  known  by  the  French  as  DekkeU,  and  a  report  recently 
presented  to  the  Agricultural  Society  of  Benches  du  Bhone  recom- 
mends its  culture  in  the  Landes  and  Pyrenees.  In  certain  districts 
it  rises  to  the  height  of  9  or  10  feet.  The  seed  may  be  planted  in 
the  close  of  April.  In  September  or  October  the  seed-spikes  ripen  ; 
the  stalks,  chopped,  may  be  fed  to  cattle.  With  the  decorticated  pith 
of  the  stalk  a  pleasant  beer  can  be  made  by  the  addition  of  hops. 

This  grain  is,  from  the  shape  of  its  seed-spikes,  called  candle 
millet.  It  is  the  ^'  benitche "  of  the  Arabs  of  Africa.  The  spiked 
millet  is  as  common  in  Africa  as  in  Asia,  at  a  distance  bearing  some 
resemblance  to  our  indigenous  cat*s-tail  grass,  or  Timothy,  in  the  form 
and  size  of  its  spikes.  Many  stems  often  proceed  from  the  same  root, 
and  these  are  from  3  to  6  feet  in  height.  The  fruit-spike  is  dense, 
compact,  and  thicker  than  a  man's  thumb,  from  6  to  9  inches  in  length 
in  India,  or  twice  as  long  as  it  grows  in  Africa.  Except  Sorghom  tibia 
is  the  most  commonly  cultivated  grain  in  India. 

Boxborgh  says  that  it  is  soum  about  the  beginning  of  tho  nuns, 
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that  ii  dxnt  fiia  anl  of  Jtme  ar  bcgiuning  of  July,  and  ia  ripe  in 
September.  It  !•  mwh  cultivated  in  tbo  kigbor  lands  on  the  oout 
of  Ooiomaiidel.  Hh  mCI  it  likoe  is  ono  that  is  loo6«  Mid  rich ;  in 
moh  it  jiddi  iqnmidl  of  «  himdred-fold ;  tbo  eomo  grooud  iriU  ji«U 
a  Moond  erop  «  ttiit  or  mm  other  sort  of  dry  gmin  during  October, 
Norember,  DeiMBbar,  anl  Juturf. 

The  Btilk  u  •ImCMt  aMlen  h  fixlilor  nbeo  dry,  bat  cattle  ore  eonw- 
timee  fed  with  U  iriun  peen.  The  secde  nxe  rather  heating,  and  iiro 
used  in  oold  WMrther  noiCy  as  flour.  In  A&ica  a  Idnd  of  boer  is  said 
to  be  made  frcm  thsmaUed  grain. 

The  perHMBtage  ooaqposidoii  of  the  grain  is; 

WatM 11-80  ^1 

Fat     tea  ■ 

Water  : 71-7S  ^M 

Bioor,  Oft  BUGD  (Scusine   rorocana). — This   grain  ia   of  hi^  H 
importanoe  to  the  poor  of  I&dU,  from  ite  bardinoBs  and  from  tba  ^M 
abundant  retnm  it  ^TCt.     It  nill  grow  on  almost  any  eoil,  bal  tha  ^M 
yield  will  be  propoifioDed  to  the  qculity  of  the  boU  and  to  the  attei>-  ^M 
tion  beatowed  <m  the  ailttration.     The  seeds  are  usuallj  ground  into  ^B 
floor  by  the  hand-mill,  Una  being  chiefly  a  bread-grain,    ht  the  south  ^H 
it  is  Teiy  largely  cultivated,  and  extends  north  orer  the  Pnqjaab  ^aiaa 
to  the  Himi^ya,  where  it  is  frequeatlj  finind  aa  hx  WMt  ■■  tba 
Ohenab  up  to  6000  and  7000  feet.    This  srain  ia  the  duirf  artiele  of 
food  amongst  the  labonring  obiiixw  in  Hjsoie  and  other  pute  of 
Southern  India.     It  is  luaally  stored  in  pits,  and  will  keep  good  in 
them  for  many  years.    Ehimne  ttrieia  ia  said  to  be  the  moat  oi&Tated 
species  of  the  two,  as  it  is  found  to  be  the  most  produotiTe. 

Kona  MiLLiT  (Ptupolum  icrobiaiialum,  Lin.). — This  is  a  f^oiiiiw 
and  cheap  grain,  grown  to  eome  extent  in  mcst  parts  of  India.  It 
delights  in  a  dry  and  loose  soil  The  seed  is  an  article  of  diet  with 
the  Hindoos,  particularly  with  those  who  inhabit  the  mountains  and 
most  barren  parts  of  the  country,  for  it  is  in  such  districts  it  is  ohi^y 
onltiTated,  being  an  unprofitable  crop,  and  not  sown  where  oUicra 
more  beneficial  will  thrive. 

Another  nndeeoribed  speoiea,  believed  to  be  P.  exale,  is  grown 
in  Sierra  Leone,  and  other  places  on  the  West  African  ooast,  where  it 
is  baewn  under  the  uamee  of  hungry  rice  and  fundungi. 

Txrr  (Poa  Ahyttinica,  Jacq. ;  EragroHi*  Abj/umiea,  Link.), — There 
are  several  varieties  of  this  millet;  though  the  seel  is  small  it  is 
abundant,  and  much  used  by  the  natives  of  Soudan;  it  forms  the 
bre«d-o<mi  of  Abyssinia. 
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STAKOH-PEODUOING  PLANTS. 

Starch  is  the  chemical  and  common  name,  in  some  instances,  for 
the  fecuhi  or  amylaceons  matter  washed  out  from  different  parts  of 
several  plants,  such  as  the  seeds,  roots,  and  cellular  tissue  of  the 
stems.  It  is  one  of  the  most  abundantly  diffused  of  all  proximate 
Yegetable  principles. 

Some  kinds  of  starch  are  prepared  for  application  in  the  arts,  and 
by  the  laundress  for  stiffening  Hnen ;  others  are  more  powdery  and  are 
used  for  food,  such  as  the  arrowroots  and  com  flours ;  others  again  are 
granulated  like  the  sagos  and  tapiocas. 

The  colour  of  starch  is  usually  pure  white*  In  some  cases  a  tinge 
of  blue  can  also  be  seen,  as  in  some  wheat  starch,  while  the  starch 
from  the  potato  has  a  slightly  yellowish  cast.  The  fineness  of  the 
starch  powder  depends  on  the  size  of  the  individual  grains,  except 
where  the  grains  are  artificially  agglomerated,  as  in  sago  and  topioca ; 
the  former  is  in  small,  round,  white  or  brownish  grains,  while  tapioca 
is  in  larger,  irregular,  white  fragments.  The  individual  starch  grains 
vary  much  in  size,  though  they  are  pretty  constant  in  any  given 
species.  Oat,  rice,  and  rye  starches  represent  the  smallest  grains, 
while  those  of  maize  starch  are  much  larger.  The  medium  size  is 
found  in  the  grains  of  wheat  and  arrowroot  starch.  The  largest  grains 
are  found  in  potato  and  Ganna  starch.  In  the  last  two  the  unaided 
eye  can  distinguish  the  largest  individual  grains,  but  in  nearly  all 
others  they  can  be  seen  oidy  under  the  microscope.  The  specific 
gravity  is  more  than  that  of  water,  though  it  varies  much  with  the 
state  of  dryness  of  the  starch.  Its  average  is  given  by  Wiesner  at 
1  *  5.  It,  however,  varies  with  the  different  species  of  starch.  The 
grains  contain  considerable  water— as  high  as  30  per  cent,  when  fresh, 
reduced  sometimes  to  7  per  cent,  when  air  dry. 

Under  the  microscope  the  starch  grains  present  the  form  of  minute 
grains  of  a  form  and  structure  characteristic  for  each  species. 

They  are  for  the  most  part  bounded  by  curved  surfaces — spherical, 
elliptical,  eggnahaped,  bent-shaped,  &c. — but  sometimes  they  have  flat 
surfaces  as  well.  They  usually  contain  a  dark  spot,  line,  or  cross 
within,  which  is  sometimes  central,  sometimes  ecoentiric.  This  spot 
is  called  the  nucleus,  and  is  generally  small  and  round  in  starch  found 
in  fresh  tissues,  slit  or  cross-shaped  in  grains  which  have  been  dried.* 

Abbowboot. — ^The  demand  for  colonial  arrowroots  has  not  pro- 
gressed very  rapidly,  owing,  probably,  to  the  imitation  potato  starch, 
and  the  com  and  rice  flours  or  starches  so  largely  sold. 

In  1860  arrowroot  to  the  value  of  42,404Z.  was  imported  into  the 
United  Kingdom,  in  1870  this  had  dropped  to  33,063/.,  but  in  1875 
recovered  to  56,143Z.  In  1876  the  imports  into  London  were  larger, 
amounting  to  16,673  casks  and  9102  boxes  and  tins. 

*  Professor  Harrington,  in  '  American  Jonmal  of  Pharm«cj.' 


Tho  following  have  boen  the  total  imports  of  anomoat  into 
Uuitod  Kingdom,  usd  tbe  value: — 
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Bermuda. — The  arrowroot  £rom  this  islBiid  bus  always  been  ooii- 
siderod  Iho  finest  and  tbe  best  ijualtty  made,  its  superiority  either 
Krising  from  tho  nature  of  the  water  or  soil,  or  from  greater  cam  in 
tho  munafacturo.  la  16ol  arntwruot  to  the  valae  of  10,3341.  was 
■hipped,  this  gradnally  declined  to  80001.  or  4000/.  in  18fi6,  and  now 
tho  cultnre  has  been  altogether  abandoned  and  given  nay  to  more 
profitable  crops.  The  shipments  in  1870  wore  only  about  '25  cwts. 
ftgainet  500  cwts.  in  18G8. 

In  Bermuda  arrowroot  is  plnntod  in  May  and  is  ripe  in  March 
and  April ;  ^e  time  for  manTiiaotaziiig  ii  in  A|^  and  ittj,  iriun  tlia 
cold  winds  set  in,  ranging  &om  north-weet  to  east.  The  whole  yto- 
oeBB  is  done  in  water.  The  root  is  grated  or  ton  into  a  pvlp*  thia  ii 
strained  through  three  different  sievee,  eaoh  one  finer  than  ue  other, 
left  to  settle  in  the  bottom  of  the  tuba,  then  oollMted  into  one  tnb^ 
and  passed  through  tho  fine  siere  into  clean  water.  When  setUad  tin 
brown  starch  is  taken  off  the  top  of  tbe  white.  Thia  l»ovn  starah  ia 
much  more  astringent  and  efflwiions  in  bow^  ocnnplainta  than  Um 
white,  and  is  locally  preferred.  The  arrowroot  is  then  paiwnd  throngh 
more  clean  water  and  a  fine  Steve  for  tbe  last  time,  and  aettlea  in  ua 
tub.  It  is  taken  out,  placed  on  dotbs  to  harden,  and  then  broken  m 
fine  on  trays  and  dried  in  the  wind  and  son.  Four  barrels  of  peeled 
and  cleaned  roots  will  yield  in  good  seasoni  ahont  100  lbs.  of  sood 
arrowroot,  and  will  take  &om  fire  to  sis  pmiohetmsof  dear  aoa  or 
tank  water,  it  will  be  abont  twenty-four  boon' in  the  water  team  Aa 
time  of  grinding  till  it  is  npon  the  cloths  or  drainers. 

Jamaica. — The  quantity  of  land  onder  culture  with  arrowroot 
varies.  In  1869  there  were  66^  acres :  in  1870,  49^  aores ;  and  in 
1671,  64  aores.    Tho  exports  have  declined  year  by  year  as  fbllowi : 
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1866     .. 

.      ..     70,20* 

1870 

1868     .. 

.      ..     27.8*6 

1874 

1869     .. 

.      ..     11,731 

When  made  by  tbe  labourers  in  the  West  Indies  on  a  small  aoale^ 
arrowroot  is  prepared  much  in  the  same  manner  as  potato  stamh  ia 
this  country  for  domestic  use ;  the  only  implements  required  are  • 
grater  and  wooden  troughs  and  trays ;  when  made  on  a  larger  loala, 
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as  on  the  estates  of  proprietors,  the  crnshing  of  the  root  and  the 
reducing  it  to  a  pulp  are  effected  by  simple  and  cheap  machinery  (a 
wheel  and  rollers)  worked  by  water.  The  arrowroot  is  dried  under 
sheds.  Little  or  no  use  is  at  present  made  of  the  pulp  after  the 
extraction  of  the  starch  by  lixiviation,  but  probably  a  serviceable 
paper  might  be  made  of  it  at  a  trifling  cost. 

In  St  Kitts  arrowroot  and  tons  les  mois  are  produced  to  some  small 
extent.  In  1850,  95,460  lbs.  were  shipped ;  in  1860,  35,128  lbs. ;  and 
in  1870, 13,268  lbs.  were  received  from  l^ence  in  the  United  Kingdom. 

St.  Vincent, — The  amount  of  arrowroot  exported  from  this  island  is 
now  about  2,000,000  lbs. ;  in  1847  the  quantity  shipped  was  only 
297,587  lbs. ;  and  in  1851,  490,837  lbs. 

Many  circumstances  have  promoted  this  increased  culture.  When 
it  began  the  price  of  the  article  was  high,  and  the  grower  obtained  a 
largely  remunerative  profit ;  its  culture  was  not  laborious ;  it  was 
subject  to  few  risks ;  it  did  not,  for  its  success,  require  rich  land  or 
much  manure ;  there  was  a  constant  and  increasing  demand  for  it ; 
and  in  consequence  of  the  abundance  of  pure  water,  great  facilities 
were  afforded  for  the  manufacture,  and  that  by  a  process  so  simple, 
easy,  and  cheap,  as  to  require  little  skill  in  conducting  it,  and  scarcely 
any  capital. 

St.  Vincent  is  the  only  arrowroot-producing  colony  that  has  kept 
steadily  progressive,  as  the  following  figures  will  show.  There  will 
necessarily  be  slight  fluctuations  in  <£e  out-turn,  according  to  season, 
&o.  From  1850  to  1854  the  quantity  made  in  the  island  ranged  from 
850,000  to  550,000  lbs.,  but  of  late  years  the  production  has  often 
reached  2,250,000  lbs.  In  1850  the  shipments  were  8578  barrels 
and  7493  boxes,  valued  at  15,8642.  The  value  of  the  shipments  in 
the  three  years  ending  1870  was  a  little  over  17,3002.  per  annum. 

Of  late  there  has  been  a  steady  increase  in  the' production,  so  that 
instead  of  the  stationary  figure  of  7500  barrels,  at  which  the  exports 
kept  from  1860  to  1865,  they  have  risen  above  the  large  shipment  of 
10,000  barrels  in  1859.  In  1867  and  1868  the  average  export  was 
12,000  barrels ;  in  1866,  it  rose  as  high  as  14,645  barrels  ;  in  1869, 
to  11,226  barrels,  being  a  decrease  on  the  previous  year  of  422  barrels; 
in  1870  the  shipments  were  10,438  barrels. 

Barbados,  Antigua,  Montserrat,  and  Tortola  used  to  produce  arrow- 
root for  shipment,  but  have  given  up  the  manufacture. 

On  many  parts  of  the  West  African  coast  arrowroot  is  grown  and 
prepared.  The  Canary  Islands,  Liberia,  Lagos,  Sierra  Leone,  and 
other  districts  produce  it,  bat  not  in  any  quantity  for  shipment. 

Culture  in  Natal. — The  cultivation  and  manufacture  of  arrowroot 
has  been  very  largely  carried  on  in  Natal  for  many  years.  It  was  a 
great  favourite  with  early  colonists,  because  it  grows  readily  on 
coast  lands  unsuited  for  sugar  and  coffee.  Its  cultivation  requires 
only  a  moderate  capital,  and  yields  quick  and  good  returns.  The  root 
may  be  grown  many  years  in  succession  in  the  same  ground. 

The  land  to  be  planted  is  well  ploughed  and  broken  up  at  the  com- 
mencement of  the  rains :  old  ground  is  better  than  new.  The  sets  are 
taken  from  old  stools,  planted  thickly  in  a  simple  plough  furrow,  and 
covered  over  with  earth  turned  out  of  a  parallel  fdrrow. 


A  Bort  of  nuraery  is  formed  in  this  vvf :  In  Octubcr  and  Norembtf 
tbo  ehoota  arc  planted  out  in  holes  mndo  about  12  or  14  incbM 
apart ;  the  shoot  ie  placed  in  the  hole,  set  upright  aud  pressed  roand. 
with  earth.  Ten  men,  ivorking  mothodicollf  in  gangs,  oaa  plant  ta 
acre  in  a  day.  The  only  care  needed  is  to  keep  the  ground  betvem 
the  plants  free  from  weeds  by  hand  hooing.  The  soil  best  adapted  for 
the  cultivation  should  be  fairly  good,  but  light.  Old  bush  or  foreat 
land  is  generally  very  excellent;  stony  and  heHvy  soils  are  onsaitalil*, 
because  the  tubore  are  apt  to  get  clogged  in  it ;  their  groirtb  is  etunte^ 
and  it  ia  very  difficult  to  dig  them  up. 

The  crop  is  kuown  to  bo  ripe  when  the  leaves  fade;  at  that  time  tin 
tnbers  and  offsets  arc  densely  filled  with  starch,  and  ready  to  be  bkoi 
from  the  eronud  for  manafaotore.  They  are  dug  up  and  tamed  orar 
with  a  forK,  while  pickers  follow  and  shake  off  the  earth  and  pick  onl 
the  bulbs  and  collect  them  in  a  basket;  one  forker  keeps  funr  picken 
employed,  and  one  picker  can  deal  with  &om  250  lbs.  to  300  Iba.  at 
tubers  in  a  day. 

Abunt  10  acres  should  be  cultivated  the  first  year,  and  by  the  tinw 
the  produce  is  harvested  there  ought  to  be  20  acres  of  gronnd  broken 
np,  ready  for  pluuting,  and  ealculstitd  to  yield  a  donblo  income  in  tba 
following  years,  with  a  decroaaiug  eijiendiluro. 

The  mannliaotnre  reqmns  cue  lUber  than  ikiU,  sad  Ott  oop  ia 
lesB  affected  by  vicissitadee  of  wettther  than  almost  any  other  tint  dm 
be  prodnoed.  The  maun&ctoty  bttildingi  joaj  be  of  the  ■implwl 
description,  all  that  is  reqniied  being  free  raitilation  and  prateoticn 
from  wet.  The  abundant  water-power  of  the  oolooy  aflbrdB  ne^ 
means  of  working  the  machinery.  A  water-wheel  of  4  horse-power  M 
sufficient  to  manu&otnre  frran  4  owts.  to  5  owts.  of  ataroh  per  daj. 
Fifteen  Kafir  labonrera  snffioe  for  the  roanaflemont  <rf  26  acres  of  plan- 
tation. As  a  drawback,  oil  the  other  hand,  &e  market  lor  tlie  atardi  ii 
very  uncertain  and  apt  to  be  easily  orerstocked ;  and  the  Btareh  iteU 
is  so  delicate  in  qoali^,  that  it  is  very  liaUe  to  deteriorate  and  become 
damaged,  even  after  it  haa  been  packed  and  shipped.  The  greatest 
(deanlinoes  is  required  in  its  preparation. 

In  the  process  of  mannfactnre  the  tnbers  are  pressed  against  a  re- 
volving cylinder  of  rough  tin  (resembling  a  nntmeg  grater),  and  the 
raspings  are  then  subjected  to  repeated  woahiogs ;  the  fibrous  refose 
rises  to  the  surface  and  ia  skimmed  away,  while  the  pure  starch 
settles  into  a  white  paste,  which  is  dried  on  calioo  trays,  then  broken 
into  lumps,  and  packed  in  boxes  for  market. 

During  the  manufacture  four  hands  are  needed  in  the  drying  house 
and  three  in  the  grinding  house.  The  arrowroot  should  be  qnite  oold 
and  ready  to  pock  on  the  fifth  day.  As  it  readily  contracts  moisture 
from  the  atmosphere,  it  must  not  he  packed  in  damp  weather,  and  it 
should  never  be  forgotten  that  the  etuch  is  apt  to  d^riorate  in  taste 
and  colour  if  kept  in  proximity  to  substances  Uiat  emit  a  stamg  odonr, 
snoh  M  hides,  sugar,  or  any  decomposing  organic  matter. 

The  yield  of  starch  is  tolerably  much  the  same  whether  the  growing 
season  has  been  wet  or  dry.  In  wet  seasons  the  tubar  is  large  and  wnA, 
but  its  greater  sieo  is  made  np  of  mdstnre,  pulp,  and  fibre,  aitd  sot  of 
starch.    Abont  16  per  cent,  of  storoh  shonld  be  obtained  fion  good 
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bulbs,  and  this  percentage  would  give  one-third  of  a  ton  (worth  about 
13/.)  of  starch  per  acre.    The  refuse  is  excellent  for  manure. 

In  selecting  the  land  and  site  of  operations,  it  is  obvious  that  the 
close  neighbourhood  of  a  good  stream  of  water  must  be  secured. 

Much  less  capital  is  required  for  the  manufacture  of  arrowroot 
than  for  that  of  any  other  article  of  tropical  produce.  No  more  is 
necessary  than  such  as  will  just  provide  a  residence  for  the  planter, 
the  simple  buildings  and  machinery  for  the  factory,  the  implements 
of  husbandry,  and  food  and  wages  for  the  labourers  during  the  plant- 
ing, manuring,  and  manufacture  of  the  crop.  One  hundred  acres  of  land 
should  be  purchased,  at  from  1002.  to  200L  A  rude  dwelling  and  out- 
buildings may  be  erected  for  70/.  or  80/. ;  machinery  and  manu- 
flBMturing  appliances,  75/. ;  implements  of  husbandry  and  oxen,  120/. ; 
wages  and  food  of  eight  Ea£r  labourers  for  a  year,  96/.;  cost  of 
living  for  the  planter  and  his  family  until  the  return  begins  to  come 
in,  from  120/.  to  150/.  Taken  altogether,  a  handy,  industrious,  and 
thrifty  man  may  reckon  upon  making  good  his  standing  with  arrow- 
root, if  he  starts  with  a  capital  of  about  600/. 

The  Cape  Colony  and  Natal — especially  the  latter — have  given 
much  attention  to  arrowroot  production.  Maranta  arundinacea  is  the 
species  grown.  In  Natal,  in  1864,  from  226  acres,  the  quantity 
obtained  was  2347  cwts.  It  is  chiefly  in  the  counties  of  Durban, 
Victoria,  and  Tugela  that  the  cultivation  centres,  but  the  quantity 
varies  considerably,  for  61  acres  in  Tugela  yielded  1220  cwts. ;  66 
acres  in  Victoria,  639  cwts. ;  and  98  acres  in  Durban,  488  cwts.  In 
1870  there  were  386  acres  under  arrowroot. 

The  following  figures  of  the  exports  will  show  the  progress  made 
in  production  in  this  colony : — 


Yew. 

QiMDUty. 

Valne. 

Yew. 

Quantity. 

Value. 

cwts. 

£ 

cwts. 

£ 

1856 

818 

1,827 

1866 

2,804 

5,744 

1857 

1.397 

3,136 

1867 

4,305 

9,139 

1858 

2.218 

5,464 

1868 

3,201 

5.501 

1859 

6,366 

13,336 

1869 

3,042 

4,684 

1860 

3,679 

6,680 

1870 

3,328 

4,096 

1861 

2,436 

4,685 

1871 

2,722 

3.8.')8 

1862 

983 

1,547 

1872 

3,633 

5,647 

1863 

1,437 

2,801 

1873 

1,076 

1,4S5 

1864 

1,015 

2,843 

1874 

1,206 

2,226 

1865 

2,150 

3,943 

1 

i 

Indict — The  Marania  arundinacea  was  introduced  into  India  about 
1840  by  Mr.  Elphinstone,  and  is  now  cultivated  in  many  districts, 
especially  in  the  Madras  presidency. 

M.  Lepine,  chemist,  of  Pondicherry,  states  that  ho  has  obtained  of 
fecula  from  the  roots  after  12  months'  growth,  16  per  cent. ;  14  months', 
15;  15 months',  14;  16  months',  12;  17  months',  11;  and  19  months',  10 
per  cent.  The  fecula  is  obtained  from  the  underground  shoots,  which 
are  white,  fleshy,  about  9  inches  long  by  1^  to  2  inches  in  diameter. 
They  oontain  nearly  20  per  cent,  of  fecula,  but  by  the  rude  prooesses 
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of  rasping  and  washing  not  more  than  12  per  cent.  <m  the  ayerage  is 
obtained.  Arrowroot  is  in  extensire  use  in  India,  and  some  is  also 
shipped  to  Europe. 

AusTBALiAH  Abbowboot. — Attention  has  of  late  years  been  mnch 
directed  to  the  production  of  arrowroot  in  scYcral  of  the  Australian 
colonies,  facilities  haying  been  afforded  by  the  coltore  and  distri- 
bution of  the  seyeral  plants  from  the  excellent  botanic  gardens  at 
Melbourne,  Sydney,  and  Brisbane. 

Canna  Achiras^  Gillies,  native  of  Mendoza,  is  one  of  the  few  extra- 
tropical  Canuas  eligible  for  arrowroot  cultiyation. 

C,  glauca^  Lin.,  and  C,  coccinea^  Aitkin,  yield,  with  some  other 
Canuas,  the  particular  arrowroot  called  toua  les  moi$.  C,  flaedda^ 
Rosooe,  of  Carolina,  is  probably  also  available  for  arrowroot. 

C.  edulisj  Ecr,  the  Adeira  of  Peru,  is  one  of  the  hardiest  of  the 
arrowroot  plants,  for  seeds,  even  if  many  years  old,  will  germinate, 
and  are  commonly  called  Indian  shot. 

This  species  has  been  extensively  introduced  into  Australia,  and, 
according  to  Baron  Mueller,  yields  an  excellent  starch  at  Melbourne^ 
Western  Port,  Jjske  Wellington,  Ballarat,  and  other  localities^  from 
plants  supplied  by  the  Melbourne  Botanic  Garden. 

The  Hev.  Mr.  Hagouauer,  of  the  Gipps  Land  Aboriginal  Mission 
station,  obtained  220  lbs.  of  arrowroot  from  ^  of  an  acre  of  this 
Canna.  The  gathering  of  the  roots  in  Australia  is  effected  about 
April.  The  plants  can  be  set  in  ordinary  ploughed  land.  Captain 
James  Hall,  of  Hastings,  prepared  also  starch  largely  from  this  root. 
The  starch  grains,  it  is  well  known,  are  remarkably  large. 

New  South  Wales, — Maranta  nchilit  appears  to  be  the  species  chiefly 
cultivated  for  arrowroot  in  New  South  Wales. 

In  1870  there  were  8-i  acres  of  land  under  arrowroot  in  New  South 
Wales,  from  which  13,567  lbs.  of  arrowroot  were  obtained,  being 
18,251  lbs.  less  than  were  made  in  the  previous  year  from  only  31 
aci*es  of  land.     In  1872  from  26  acres  26,454  lbs.  were  made. 

Queensland. — This  colony  appears  to  be  peculiarly  suited  for  the 
cultivation  of  arrowroot,  which  is  gradually  supplanting  the  imported 
West  Indian  product  in  the  Australian  market.  A  very  small  price, 
about  3d.  per  lb.,  remunerates  the  grower  who  manufactures  on  a 
large  scale.  The  plants  grown  are  Maranta  arundinacea  and  Cmma 
edulis.  Manihot  utilissima  and  Janipha^  and  a  Japanese  variety,  Jf. 
JajHmica,  are  also  cultivated. 

From  Queensland,  26,368  lbs.  of  arrowroot,  valued  at  5482.,  were 
exported  in  1869,  the  first  shipment  of  a  few  packages  having  been 
made  in  1860.  The  cultivation  and  manufacture  of  arrowroot  is  be- 
coming an  important  afioir  in  that  colony.  The  export  of  the  artido 
has  gone  on  increasing  for  the  last  five  or  six  years.  In  1863  it 
scarcely  had  an  existence ;  in  1870  the  export  had  reached  30,000  lbs. 
But  the  quantity  exported  is  small  in  comparison  with  the  quantity 
consimied  in  the  colony ;  for  it  is  in  favour  with  all  classes  of  tlM 
community,  and  Terms  an  easily  digested,  but  nourishing  and  most 
a]>pro])riato  article  of  food  during  their  long,  hot  summer.  As  the 
majority  of  farmors  on  ilio  <:oa»t  lands,  and  not  a  few  of  the  inland 
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farmers  as  well,  have  a  patch  of  roots  and  a  mill  and  appliances  for 
reducing  them,  the  total  quantity  of  starch  made  will  probably  bo 
about  100,000  lbs. 

Pacific  Isles. — A  plant  largely  cultivated  is  the  Tacca  pinnatifida, 
Forster,  which  is  indigenous  to  the  sandy  shores  of  the  South  Sea 
Islands,  and  is  linown  in  Oceania,  but  especially  in  Tahiti,  under  the 
native  name  of  Pia,  This  plant  is,  however,  now  widely  diffused.  It 
is  met  with  in  China  and  Gochin-Ghina,  according  to  Loureiro.  It  is 
cultivated  in  the  Moluccas,  Arracan,  and  other  parts  of  India,  and  at 
2ianzibar.  It  is  found  in  large  quantities  in  Cook's  Archipelago,  the 
Hervey  Islands,  at  Raiatea,  Huahine,  Bora-Bora,  Maupiti,  the 
Hawaiian  Islands,  the  Samoas,  Tonga,  the  Feejee  Islands,  &c.  The 
tubercles  bear  much  resemblance  to  the  potato,  but,  unlike  that  root, 
the  fecula  is  found  chiefly  in  the  centre  and  not  towards  the  exterior. 
The  proportion  of  starch  yielded  is  304^  per  cent. 

There  is  a  large  consumption  of  this  starch  in  Tahiti,  especially  for 
children  and  invalids,  and  a  considerable  export  of  it  under  the  name 
of  arrowroot.  The  principal  part  of  that  which  enters  into  commerce 
is  made  in  the  islands  of  the  adjoining  archipelago,  Eaiatea,  Huahine, 
Bora-Bora,  and  Maupiti,  where  it  can  be  purchased  for  Sd.  to  Bid, 
per  lb.  In  1874,  27,746  kilos,  of  arrowroot  were  imported  into  Tahiti, 
but  about  200  kilos,  only  are  produced  in  the  island.  In  the  Hervey 
Islands  it  is  sold  at  2d, ;  and  Tubuai  and  Earatonga  produce  it  even 
cheaper.    At  Tahiti  it  retailed,  a  few  years  ago,  at  4^.  to  &d,  per  lb. 

From  it  the  main  supply  of  the  Feejee  arrowroot  is  prepared. 
The  Tacca  starch  is  much  valued  locally,  and  particularly  esteemed 
in  cases  of  dysentery  and  diarrhoea.  Its  characteristics  are  readily 
recognized  under  the  microscope.  A  Tacca  occurring  on  the  Sandwich 
Islands  yields  a  large  quantity  of  the  so-called  arrowroot  exported 
from  there.  Other  species,  including  those  of  Ataccia  (Tacca)  integri- 
fclia^  PresL,  occur  in  India,  Madagascar,  Guinea,  and  Guiana,  all 
deserving  tests  in  reference  to  their  value  as  starch  plants. 

From  Venezuela  there  was  exported  in  1873, 107,502  kilos,  of  starch 
(amidon). 

MANIOC,  OB  CASSAVA. 

This  is  the  plant  chiefly  cultivated  for  food  purposes  in  Brazil  and 
in  many  of  the  W^t  India  Islands.  No  species  of  plants  have  been 
more  changed  in  scientific  nomenclature  by  botanists  than  these,  for 
they  have  alternately  been  classed  as  Jatrophas,  Janiphas,  Manxhots^ 
Curcas,  &c.  I  will  adopt  the  names  given  by  Pohl  to  the  two  principal 
species  (for  most  of  the  others  seem  to  be  but  mere  varieties),  the 
bitter  or  poisonous  species,  Manihot  utUissima^  and  the  sweet  species, 
M.  Aipi, 

The  manioc  would  seem  to  be  a  native  of  Brazil ;  it  has  been  intro- 
duced into  India,  and  is  grown  about  Calcutta,  Madras,  the  Straits 
Settlements,  and  other  quarters.  It  flourishes  better  on  the  borders  of 
the  sea  and  on  islands  than  in  the  interior  of  the  continent  On  the 
coast  of  Ooromandel  the  roots  are  more  fibrous,  and,  therefore,  inferior 
to  those  raised  in  Malabar.  It  is  extensively  grown  in  Guiana,  the 
West  Indies,  and  various  parts  of  Africa. 
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Tho  tubers  of  the  bitter  cassaya  attain  a  lengtb  of  3  feet.  They  oan 
be  converted  into  bread  or  cakes.  The  volatile  poison  of  the  milky 
sap  is  destroyed  by  pressing  the  grated  root  in  l3ie  first  instance,  the 
remaining  acridity  being  expelled  by  the  heating  process.  The  starch 
heated  while  in  a  moist  state  famishes  the  tapioca  of  commeroe. 
.  Cassava  is  abundantly  cultivated  in  Brazil  and  Venezuela — espeoiallj 
at  Garaccas,  where  the  singularly  uniform  temperature  throughout 
the  year  is  only  60°  to  70^  Fahr.  It  is  a  very  exhausting  crop,  and 
stands  in  need  of  rich  soil  and  manuring.  The  propagation  is  effected 
by  cuttings  from  the  ligneous  part  of  the  stem. 

The  soil  destined  for  manioc  must  not  be  wet.  In  warm  countries 
the  tubers  are  available  in  about  eight  months,  though  they  still  con- 
tinue to  grow  afterwards.  The  growth  of  the  plant  upwards  is  checked 
by  breaking  off  the  buds.  The  bitter  species  is  the  more  productive 
of  the  two.  Tho  yellowish  tubers  attain  sothetimes  a  weight  of  80  lbs. 
They  do  not  become  soft  by  boiling,  like  the  Aipi  or  sweet  manioc. 

The  sweet  species,  though  a  native  of  tropical  South  America^ 
extends  as  far  south  as  the  Parana  river.  The  root  is  reddish  and 
harmless,  and  can  be  used,  unlike  the  bitter  species,  without  any 
further  preparation  than  boiling  as  a  culinary  esculent,  irrespective  dT 
its  starch  being  also  available  for  tapioca. 

This  plant  will  grow  in  almost  any  soil,  but  more  luxuriantly  in 
loose,  dry,  and  especially  sandy  soils.  The  labour  required  for  its 
cultivation  is  comparatively  small  and  of  the  simplest  Hnd.  Except 
during  the  first  month  or  two  its  growth  is  almost  independent  of 
rainfall  or  irrigation.  Its  productiveness  is  larger  than  ^at  of  any 
other  article  coming  under  dry  cultivation.  The  mode  of  preparing  it 
for  the  market,  or  for  domestic  consumption,  is  simple.  The  dietetic 
nature  of  it  is  excellent. 

From  the  roots  of  the  two  species  many  food  products  are  obtained, 
among  others,  coarse  cakes  made  by  rasping  and  pressing  the  root^ 
which  are  cooked  on  a  hot  plate.  The  fecula,  heated  on  hot  iron 
plates,  becomes  partially  cooked,  and  agglomerated  in  small,  hard, 
irregidar  lumps,  and  in  iJiis  form  is  known  as  tapioca.  This  substance, 
partially  soluble  in  water,  forms  a  nourishing  food,  much  appreciated 
in  Europe. 

No  less  than  thirty  varieties  of  the  mandioc  (Manihot  uiUissima)  are 
-grown  in  Brazil,  and  of  all  the  crops  it  is  the  one  that  gives  the  best 
return  and  the  least  trouble.  An  intelligent  planter  at  Campos  states 
that  the  square  of  220  metres  will  grow  40,000  plants,  which  even  in 
inferior  soil  will  produce  regularly  80,000  lbs.  of  fiEuina.  At  the  lowest 
valuation  (60  reis  per  lb.)  this  would  give  a  revenue  of  520Z.,  a  result 
superior  to  that  derived  from  coffee,  sugar,  or  cotton.  The  preparation 
of  tapioca  is  easy  and  inexpensive,  and  also  profitable.  It  has  the 
further  advantage  of  serving  as  food  for  cattle. 

Farinha  de  mandioc,  in  its  crude  form,  is  often  seen  at  Brazilian 
tables,  but  is  more  frequently  mixed  with  water  and  baked  in  thin 
cakes,  in  this  state  forming  the  bread  of  the  poorer  classes.  It  thus 
forms  a  nourishing  and  cheap  food. 

Mandioc  meal  is  produced  on  an  extensive  scale  in  the  province  of 
Ssmta  Catharina,  where  they  employ  improved  machines  for  preparing 
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it,  especially  in  the  settlements.  These  producers  supply  the  markets 
of  the  capital  and  of  the  other  provinces.  The  foreign  export  of  man- 
dioc  meal  in  1845  was  145,722  alqnieres.  Mandioc  is  the  staple 
article  of  food  for  the  whole  population.  There  are  more  than  14,000 
manufactories,  and  the  total  production  is  calculated  at  upwards  of 
500,000  alquieres.  In  abundant  years  the  meal  and  fecnla  &11  as 
low  as  1  or  2  milreis  the  alquiere  (about  thirty-six  quarts),  but  in 
years  of  scarcity  often  rise  to  aboye  8  milreis.  The  foreign  export 
was  for  some  time  checked  by  a  tax  of  2  milreis  imposed  on  each 
sack  exported,  but  this  tax  was  abolished  in  1865.  The  milreis  is 
about  28,  dd. 

There  are  two  modes  of  preparing  the  root — the  wet  and  the  dry 
processes.  In  the  first,  the  grated  root  is  put  into  water  for  four  or  six 
days,  and  afterwards  kneaded  with  water,  and  pressed  to  extract  the 
juice.  The  fecula  which  remains  is  sifted  and  baked  in  earth  ovens, 
some  iresh  manioc  paste,  which  has  fermented,  being  always  added. 
There  are  no  less  than  fourteen  varieties  of  the  manioc  distinguished 
in  the  province  of  Amazonas,  some  of  which  mature  in  six  and  others 
in  twelve  months. 

The  dry  process  is  carried  on  as  follows :  The  manioc  is  rasped  by 
hand,  water  added  within,  and  then  put  to  be  pressed ;  afterwards 
dried,  sifted,  and  subsequently  baked.  In  maHng  the  starch  the 
deposit  in  the  water  is  left  for  some  time  to  allow  the  starch  to  settle 
down;  it  is  washed  three  times,  dried  in  the  sun,  and  is  then  fit 
for  sale. 

The  carima,  or  fine,  creamy  starch,  is  prepared  by  softening  the 
puba  manioc  in  water,  after  wluch  it  is  strained  and  pressed  in  a  sieve, 
and  made  into  little  balls,  in  which  shape  it  comes  to  market,  although 
sometimes  reduced  to  farina.  It  is  used  in  gruels  and  other  food 
preparations,  according  to  the  custom  of  each  locality. 

The  exports  of  tapioca  from  Brazil  were  200,725  bushels  in  1868, 
and  as  high  as  332,823  bushels  in  1866.  In  1871  the  exports  were 
about  7,000,000  litres,  valued  at  26,050/.  The  values  of  our  imports 
of  £Eu*inaoeous  substances  from  Brazil  (nearly  all  tapioca)  have  been 
as  follows  in  thirteen  years : — 


£ 

1863  4,193 

1864  5,413 

1865  6.404 

1866  8,024 

1867  13,812 

1868  15,188 

1869 8,974 


1870 12,960 

1871  14,092 

1872  15,541 

1873  8,925 

1874  4,621 

1875  4,026 


Twenty  years  since  about  11,000  cwts.  of  tapioca  used  to  be  imported 
annually  from  Brazil,  now  we  receive  less  than  half  that  quantity. 

The  following  shows  the  average  annual  exports  of  manioc  &rina 
from  Brazil: — 

Kiloe. 

1839  to  1844       1,821,276 

1864  to  1874        8,453,453 

At  Santiago,  one  of  the  Cape  Yerds,  the  crude  fiirina  of  manioc 
costs  about  1«.  6<2.  the  decalitre,  and  prepared  fetches  as  much  as  lOd. 


3S2  jAPANKSE  BTATtcms. 

the  lb.  Ons  eaUte,  tlie  Praia  Boi,  on  tho  isloDd  of  St.  ThonMe,  Vfei 
Ooiutt  of  Africa,  produotw  about  160,000  litres  of  &rin&  of  manioc 
Id  Angola,  nboat  150,000  lbs.  is  tDanufactarod  anunally.  At  Uoz»t» 
biqno  the  Fortugnose  olso  prepare  a  good  deal,  wfaicb  is  poU  fill 
export  at  SJ  to  3i  francs  the  decalitre  {17i  pints)  ;  dri«d  slices  of  tha 
Toot  aro  sold  in  great  quantity  in  the  markets  at  5d.  to  &id.  tS 
decalitre. 

nie  Straili  Settlemeniit. — In  Singapore  the  tapioca  mannfacturc  hai 
Loon  verj  successful,  but  (he  crop  is  said  to  entirely  exbanst  tlio  soil 
in  fiTO  years. 

From  Pinang  as  muoh  as  10,000  cwts,  of  tapioca  and  arrowroot  ii 
ehipped  annnally  to  Great  Britain  and  the  tliiit«d  States. 

The  imports  of  tapioca  from  the  Straits  St<ttlementa  into  the  Unitetl 
Kingdom  have  boon  as  follows : — 


Y«r. 

QumU-y. 

V^ 

Tw. 

ij™u(jr. 

V>1<». 

di™. 

'           1 

trtyt. 

J 

1851 

92,021 

1808 

14,3M 

S5,G9S 

18S5 

90.600 

112. IIS      1 

18fl7 

IS.BAO 

s7,oes 

ise2 

80.301 

a7.727      1 

1868 

38,40e 

Sit.  OSS 

18C3 

27,792 

30.107 

18QS 

*8.4I8 

55,01S 

iafj4 

27,530 

sii.aes 

1870 

75,524 

74.e0f 

18l!5 

IS. 131 

27,501) 

Since  1871  th«  value  only  has  been  given : — 

'  I  s 

1871     85.889  1874     Sl.OSS 

1872 82,663  1875     104,sn 

1S7S     69,820  I 

Saoo  has  been  deeoribod  at  p.  367,  under  the  aeotioii  ct  "!%• 
Useful  Polma." 

Jafahese  Btabohib. — Some  of  the  etarohes  peonliw  to  Jftjwn  in 
worth  special  notice ;  these  ore  the  "  kndzn,"  or  stuoh  nuue  frm 
the  root  of  Pueraria  ThutAtrcfiana ;  the  "  kBto-hui,"  made  of  ttw  root 
of  a  kind  of  dog's-tooth  violet ;  and,  finally,  the  sturah  prepared  from 
the  root  of  the  fern  Pterit  aqwlina.  All  these  three  plants  grow  wild, 
and  the  kudzn,  which  yields  the  best  starch,  is  ven  abundant  in 
certain  places.  It  belongs  to  the  Papilonooeods  fiumly,  growi  vcsy 
nipidly,  and  in  a  short  time  its  creepen  oover  the  ground,  spreading 
over  the  neighbouring  bushes  and  trees  their  Inxoriont  foliage.  The 
root  is  frequently  over  6  feet  in  length,  and  as  thick  is  a  man's  aim. 
For  the  mannfacture  of  starch  by  the  ordinary  prooees  of  (Bnibing  the 
root,  washing  the  starch  out  and  decanting  it,  moderate-mnd  lootB, 
1  foot  in  length  and  1  inch  in  diameter,  are  mostly  used.  The  stanh 
is  of  a  fine  colour,  and  has  a  most  agreeable  flavour ;  mixed  with 
warm  water  it  produces  a  fine  transparent  paste. 

The  method  of  preparing  the  two  other  kinds  of  staroh  trasa  tha  roots 
of  the  dog's-tooth  violet  and  the  Cam — the  former  of  which  merits  ^eOiBl 
f  its  qualities — does  not  present  any  peonliarify.  Bofii  fona 
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articles  of  food,  but  the  fom  starch  is  also  used  in  various  industries, 
as  it  produces  a  very  strong  paste,  called  "  shibn,"  on  being  carefully 
mixed  with  the  sap  of  unripe  persimmons.  The  fibres  of  the  fern 
root,  afber  the  starch  has  been  washed  out,  are  made  into  ropes,  which 
are  used  in  the  mud  walls  of  the  buildings,  so  as  to  afford  a  better 
hold  for  the  loam.  It  may  be  added  that  tiie  manufacture  of  starch 
sugar  has  long  been  known  in  Japan.  Millet  and  rice  are  used  for 
this  purpose,  and  after  having  been  steamed,  they  are  mixed  mth 
a  certain  quantity  of  malt  or  ferment  and  kept  for  several  hours  at  a 
fixed  temperature  in  close  vessels,  after  which  the  liquid  portion  is 
strained  and  concentrated  by  evaporation  to  a  strong  syrup  or  a  solid 
mass,  which  is  formed  into  bars  while  still  hot  Vendors  of  this  starch 
sugar  are  often  to  be  met  with  in  the  streets,  where,  to  the  great 
ei\]oyment  of  children,  they  manufacture  all  sorts  of  animals  and 
figures  with  this  material,  by  a  process  quite  similar  to  that  of  glass 
blowing. 

Ohatotb  {Sechium  edide,  Sw. ;  Chayotis  edtdis,  Jacq.). — This  climb- 
ing plant  of  the  Cucurbit  family,  yields  excellent  frui^  and  the  heavy 
tubercular  roots  contain  a  large  quantity  of  starch.  Of  this  starch 
good  samples  were  shown  in  the  Mexican  section  of  the  International 
Exhibition  at  Philadelphia  in  1876.  The  fruit  is  green,  large,  and 
covered  with  thorns.  In  the  mountains  and  inland  parts  of  Jamaica 
the  plant  is  much  cultivated  to  fatten  hogs  with  the  fruit.  The  fruit 
is  sometimes  boiled  and  served  up  at  table,  but  the  flavour  is  rather 
insipid.  When  sown  in  a  sandy  soil  it  grows  luxuriantly  in  the  first 
year,  yielding  abundant  fruit.  The  second  year  it  produces  tubercles, 
which  can  be  taken  off  without  killing  the  plant  This  operation  may 
be  repeated  for  six  or  eight  years.  A  plant  under  favourable  circum- 
stances will  produce  from  80  to  100  pints  and  a  great  number  of 
tubercles,  llie  culture  is  very  simple,  and  the  chayote  is  not  subject 
to  the  diseases  which  affect  other  tuberous  plants.  The  ancient  Aztecs 
cultivated  this  vegetable  largely,  giving  it  the  name  of  Ohayotli,  which 
means  squash  covered  with  tiioms.  The  roots  have  a  large  pro- 
portion of  starch,  as  is  shown  by  the  following  analysis  of  Professor 

Herrera: 

Water        7100 

Starch        2000 

Resin,  soluble  in  water 0*20 

Sugar         0-32 

Albumen 0-43 

Gellalose 5*60 

Extractive  matter  \ 

Tartrate  of  potash               i  o.or 

Chloride  of  sodium             (  '•  ^^ 

Sulphate  of  lime  and  silica; 

Lo68 0*20 

Total      100- 
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SECTION  IV. 


THE  PRINCIPAL  VEGETABLE  DYE-STUFFS 

OF  COMMERCE. 

Indigo. — Ono  of  the  most  important  vegetable  bine  dye-Btnfib  made 
is  indigo.  The  various  kinds  which  enter  into  European  commerce 
are,  from  India :  Bengal,  Tirhout,  Oudo,  Eirpah,  Bimlipatam,  Madraa, 
and  Eurrachee.    From  the  Eastern  Archipelago,  Manila,  and  Java. 

From  South  America:  Guatemalan,  Mexican,  New  Granada,  and 
Caracas. 

The  total  imports  of  indigo  into  the  United  Kingdom  have  been  as 
follows  for  a  series  of  years : 


Cwta. 

Cwta. 

1840   ..      . 

.     65.209 

1853  .. 

..     66,409 

1841    ..      . 

.     70.487 

1854    .. 

..     70,173 

1842   ..      . 

.     83,823 

1855   .. 

..     59,760 

1843   ..      . 

.     58.285 

1856   .. 

..     81,314 

1844   ..      , 

..     97,9G0 

1857   .. 

..     68,243 

1845   ..      , 

..     90,424 

1858   .. 

..     66,198 

184G   ..      . 

..     71,013 

1859   .. 

..     63,237 

1847   ..      . 

.     74,410 

1860   .. 

..     77.321 

1848'..      . 

..     59,127 

1861    .. 

..     83,109 

1849   .. 

..     81.332 

1862   .. 

..     69,589 

18r)0   .. 

..     70,482 

1863   .. 

..     85,395 

1851    ;. 

..     89,944 

1864   .. 

..     76,214 

1852   .. 

..     83,5t>5 

1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 


C?wt». 
66,500 
74,25G 
71,995 
75,874 
86,721 
79,255 
106,807 
87,320 
87,233 
85,707 
59,608 
88,680 


The  great  bulk  of  these  imports  are  ro-shippod  to  the  Continent. 
The  average  quantity  retained  for  use  in  Great  Britain  being  from 
15,000  to  20,000  cwts. 

The  imports  and  exports  of  indigo  for  the  United  Kingdom  are 
shown  in  the  annexed  returns  for  quinquennial  periods  : 


Year. 

Imports. 

Exports. 

cwts. 

cwte. 

1840 

65,029 

40.959 

1845 

90,424 

50,380      i 

1850 

70,428 

54,108 

1855 

59.760 

04,167 

1860 

77.321 

59,366 

1865 

66,506 

66.547 

1870 

79.255 

46,279 

1875 

59,608 

56,800 
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The  following  sliows  tho  variationB  in  onr  sources  of  sapply  of  this 
(lye-stuff  in  twenty  years : 

1855. 


Holland         

French  possessions  in  India 

Central  America 

British  India        ..      ..      .. 

Honduras      

Other  countries 


Quantity. 


VAloe. 


cwta. 
338 
806 
2.102 
55,415 
318 
781 


£ 

9,261 

22.084 

52.025 

1.518,371 

7,871 
19.443 


59.760 


1,629,055 


1875. 


Holland        

France  and  French  pobscssions 

Austrian  territories 

Mexico 

Central  America 

New  Granada       

Bombay  and  Scindo 

Madras 

Bengal  and  Burmah 

Other  countries 


374 

12,619 

838 

19,200 

435 

12,350 

643 

13.978 

9,115 

182,955 

670 

18,816 

186 

6,249 

12.135 

279,116 

34,470 

1,057,036 

742 

16,534 

59,608 

1,618,853 

The  plants  which  yield  this  dye-stuff  chiefly  belong  to  the  genera 
Indigofera  and  IscUis,  but  indigos  are  also  obtained  from : 

Nerium  tinciorium^  BottI In  the  Carnatic. 

Bueilia  8p Assam  and  Pegu. 

Tephrosia  tinctorpi  axid  T,  apollinea Egypt  and  India. 

Polygala  tinctoria        . .      . .  Arabia. 

Polygonum  Chinensey  P.  tinciorium,  P.  barbatum, 

and  P.  perfoliatum^  Lin China  and  Japan. 

Polygonum  aviculare Asia  and  Africa. 

Wrightia  tinctoria,  H.  BTOwn     Pala  indigo  of  India. 

Amorpha  fruticosa       Carolina  indigo. 

Baptisia  tinctoria         Wild  indigo  of  the  United 

States. 

The  pastel  or  woad  of  Europe  is  the  colouring  matter  of  Isatis 
tinctoria. 

The  species  described  by  Linnfeus  were :  Indigofera  Anilj  L  tinctoriay 
L  argentea^  and  /.  carolinianay  plants  which  grow  in  a  wild  state  in 
India,  South  America,  and  AfHca.  Modem  botanists  haye  largely  ex- 
tended the  list  of  species.  Decandollo  raised  the  number  to  over  one 
hundred  and  forty,  besides  a  host  of  varieties.  M.  Perottet  has  well 
described  in  his  <  Flora  of  Senegambia'  twenty-five  species;  and  in 
his  <  Art  de  Tlndigotier,'  Paris,  1842,  has  published  much  interestbg 
matter  on  the  whole  subject  of  the  culture  and  manufacture  of  this 
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dyw  iihiff.  b  lUi  ha  emmamliM  uid  dElatw  ca  j 
ud  tretliMa,  to  tta  uumbur  uf  aliuut  iwouty,  wiiioli  li 
op  tothrtdate. 

The  gnBtn  pnpurtion  of  tbc  indigua  of  India  ■  ^  _ 
Indigofera  tnetona,  which  is  oxtonsivol;  cnltivated  for*  that  [mrpoM, 
in  BoDgil  tad  otiwr  provinoce  from  tho  30°  to  the  30^  S.  laL,  moA  in 
TianiraUj,  Hadni.  Thoro  am  two  t)roceBs<«  for  nuuiii&«tiiH]>(t  tiw 
d7e-«tnff :  one  tb«  clry  lea/,  and  the  otber  the  ffree^n  Ifa/  (vocees.  TIm 
Utter  is  ocoiBidned  tho  best,  and  ie  in  moet  common  iwe.  It  tiM 
follows.  When  thd  jjlunt  bogiue  to  flower,  it  is  col  doirtj  at  Kbool  six 
inches  txma  the  ground,  luid  cturicd  to  tho  steeping  vais  with  m  littla 
dehty  as  possihie,  itrown  horiBOutally  in  the  Tats  imd  preawd  don 
by  means  of  heams  tiiod  into  Bide  posts,  btuuboos  being  placed  andv 
the  beams.  Water  is  iminodiBtely  run  in,  just  Gufficient  to  eoror  lie 
plant.  If  water  is  not  at  once  lot  in,  the  pluit  mil  heat,  and  beeosie 
spoilt.  The  time  for  stoeping  depends  mnch  on  the  tt^nperatoni  of 
the  atmosphere,  and  can  only  bo  Icamt  by  oxperienoe  and  carurnl 
watching  of  the  vats,  but  in  clo8e  sultry  woath«r,  with  tho  thenuo- 
meter  at  96°  in  the  shade,  clereu  or  twelve  hours  arc  sufficient, 
cooler  weather,  fifieon  or  Eiiteon  hours  nro  rtxiuieito.  If  the  | 
is  Ytaj  ripe,  the  vat  will  be  ready  earlier  than  if  tho  plants  i 
jomig  and  nnripe.  The  following  ore  indications  that  the  vat  is  r< 
to  lot  off: 

1.  As  soon  as  the  water  begins  to  bll  in  the  Tst, 

2.  When  tho  babbles  that  rise  to  the  snifitoe  bunt 

3.  On  splashing  up  the  Bm-&ce  water  it  has 
mingling  with  the  green. 

4.  The  emell  of  the  water.     When  ripe,  it  shonld  have  a  m. 
pungent  odour,  quite  diflerent  from  the  raw  smell  of  the  nnripe  g 
colonrcd  water. 

About  soTon  men  enter  the  Tut  and  agitate  it,  either  b^  the  h 
or  with  a  wooden  paddle,  at  first  gently,  bnt  gradual^  ii 
tho  fecitia  begins  to  separate,  whi^  is  known  l^  the  ■ 
the  froth,  and  the  change  of  tho  colour  of  the  water  fiom  gioea  to 
dark  blae.    Tho  time  necessary  for  this  boating  prooefla  is  geDenllj 
&om  If  to  3  hours. 

The  following  tests  may  be  employed  to  aaoertain  if  tho  heating 
has  been  sufficient. 

1,  Take  a  little  of  the  water  in  a  sanoer  and  let  it  BtoiuL  If  the 
feoula  subsides  readily,  and  the  water  remains  of  a  ICadaiim  vine 
colour,  tho  boating  mny  be  stopped. 

2.  Dip  a  coarse  cloth  in  the  vat,  and  wring  out  the  water,  ohoerT&U| 
the  colour.  If  green,  the  beating  must  be  oontinoed,  bnt  if  a  hnmiMl 
colour,  it  is  reedy. 

8.  When  sufBciontly  beaten,  the  eurfaoe  of  the  water  will,  aa  boob 
as  the  beating  is  suspended,  become  of  a  peculiar  gUaay  a 
and  the  &oth   wiU  subside   with  a  sparsle  and  e" 
champagne. 

Three  or  four  chatties  of  cold  water  or  weak  lime  water  ara  then 
qirinkled  over  the  surface,  to  hasten  the  precipitation  of  the  femtla, 
which  does  not  completely  take  place  in  lees  thui  three  or  fear  boart. 
Tho  water  is  drawn  off  m>m  the  Burfaoe  through  plug  holei  ia  du 
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wall  of  the  yat.  The  fecnla  at  the  bottom  is  then  removed  to  the 
boiler.  It  is  brought  to  the  boiling  point  as  quickly  as  possible,  and 
kept  there  for  five  or  six  hours.  While  boiling,  it  is  stirred  to  keep 
the  indigo  from  burning,  and  skimmed  with  a  perforated  ladle.  When 
sufficiently  boiled,  it  is  run  off  to  the  straining  table,  where  it  remains 
twelve  or  fifteen  hours  draining.  It  is  then  taken  to  the  presses  and 
gradually  pressed.  This  process  takes  twelve  hours.  It  is  then 
ready  to  be  taken  out,  cut,  stamped,  and  laid  in  the  drying  house  to 
dry. 

A  good  sized  steeping  vat  is  16  feet  by  14  feet,  by  4^  feet  in  depth. 
The  beating  vat  is  somewhat  shallower.  Two  hun^d  maunds  of  the 
plant  (16,400  lbs.)  do  very  well  to  yield  one  maund  of  indigo  (82  lbs.). 
A  vat  of  the  above  size  holds  about  100  maunds  of  plants.  The  plant 
sown  in  June  is  cut  three  months  afterwards  and  manufactured.  A 
second  crop  will  be  taken  from  it  in  the  following  August.  This 
cutting  produces  the  largest  quantity  and  best  quality. 

In  the  manufacture  of  indigo  the  ordinary  processes  of  fermentation, 
of  drawing  off  the  liquor,  of  beating  and  of  collecting  the  fecula,  or 
precipitate  of  indigo  from  the  liquor,  and  pressing,  are  generally  well 
known  and  are  followed  with  but  trifling  variations  in  different  pro- 
vinces and  manufactories  in  India. 

The  main  points  appear  to  be  the  watching  the  soaking  plants,  so 
as  to  be  able  to  tap  off  the  infused  liquor  exactly  at  the  right  point  of 
fermentation,  and  next,  to  beat  the  liquor  in  the  second  vat  long 
enough.  Knowledge  of  these  things  can  only  be  acquired  by  careful 
observation  and  long  experience. 

The  indigo  of  commerce  is  the  result  of  the  action,  by  atmospheric 
oxygen,  on  the  liquor  drawn  from  a  vat  in  which  the  plants  have  been 
decomposed  in  water,  the  oxidation  producing  an  insoluble  granulation 
of  particles,  commonly  known  as  Indigo  fecula,  which  is  found  de-> 
posited  at  the  bottom  of  the  vat.  The  indigo  blue  is  derived  from  a 
substance  similar  to  the  Indican  of  woad,  that  exists  in  the  plant  as 
a  glucoside  compound,  and  which  is  dissolved  during  the  steeping 
process. 

Mr.  Paul  Michea,  by  Indian  patents  dated  December  20,  1875,  and 
November  12, 1876,  adopts  some  improvements  in  the  processes,  and 
thus  utilises  the  whole  of  the  natural  alkalies  of  the  plant.  He  intro- 
duces solutions  of  sugar  or  glucose  in  the  steeping  vat  along  with  the 
water,  at  a  higher  degree  of  temperature  (95^  to  100^  Fahr.)  and  a 
longer  fermentation,  and  thus  increases  the  production  of  indigo  blue. 

Similar  results  are  also  obtained  by  replacing  the  effects  of  a 
higher  temperature,  or  a  prolonged  fermentation,  by  an  artificial 
supply  of  alkalies,  principally  ammonia.  It  is  necessary  to  remark, 
that  the  glucoside  juice  in  the  plant  varies  considerably  under  the 
difference  of  latitude  and  the  various  countries  where  indigo  is  grown, 
and  also  according  to  seasons. 

It  is  only  when  the  quantity  of  indican  is  deficient,  as  in  plants 
grown  in  a  poor  soil  and  under  a  dry  climate,  that  the  ordinary  manu- 
facturing process  can  utilise  the  whole  or  nearly  the  whole  of  the 
indican  for  its  transformation  into  indigo  blue ;  but,  on  the  contrary, 
plants  grown  in  a  rich  alluvial  soil  and  under  a  damp  hot  climate 
will  contain  an  abundance  of  that  glucoside  juice  which  the  present 
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y  utilise,  sa  thai  tli«  ricbor  the 
1  it  aarirfM,  tko  gruftter  is  the  trasto  in 
the  ordinuT  proeeM. 

The  ind^  fiiA  il  dUair  odlinlbd  iit  Bungal,  in  Ow  Delta  of 
the  QaagBB,  oo  thoM  dlibieta  Ifuv  betni^uu  tlio  liooghly  nnd  the 
main  stream  of  Ae  fdmar  rircr.  Aa  grouud  Id  pluughed  in  October 
and  NoTCmbn,  after  Ae  oeHMlbll  of  Ac  niiiis ;  the  svcda  &re  sonn  in 
Haroh  and  beginning  of  ApriL  In  J>ly  tho  plants  arc  out  wheu  in 
btonom,  that  being  the  tima  when  ttun)  is  the  greatest  abundauoe  of 
dye-matter. 

A  &eah  moiat  ami  is  the  beet,  end  nbont  12  lb.  of  sood  aro  woA 
for  an  aote  cf  land.  The  planti  Me  destroyed  by  the  poriodicMd  in- 
nndatlona,  and  eo  laat  onlj  tat »  rii^  yoar.  WhE'.n  tlio  pUnt  ii  cnt 
it  IB  first  eteeped  in  a  vat  till  it  bm  become  maccrateil  and  parted 
with  its  oolonnng  matter ;  titan  Aa  liqnor  ia  lot  off  into  another  nt 
in  which  it  nad^Boea  a  peonliar  lanniMi  of  beating  to  caueo  the  fecnli 
to  separate  from  ttia  water ;  tita  uenla  is  then  lot  off  into  a  third  vut, 
whore  it  rem^na  eome  time,  and  ia  tlien  etraiiu'd  through  cloth  bags 
and  oTaporated  in  shallow  wooden  bosea  placed  tn  tike  ibidak  IUdh 
it  is  perfectly  dry,  it  ia  ont  into  naell  pleoai  en  fateh  ifvnn:  it  b 
then  packed  np  for  aale.  Indi^  howorar,  ia  oaa  ti  As  maak  (b^ 
oarioofl  of  Indian  crops,  being  lialde  to  be  deatooyed  by  faawf^f,  ae 
well  u  inundation  of  the  liTers.  It  is  generally  divioed  into  two 
clasBoe,  viz.  the  Bengal  and  Ondo  indigo.  Madras  indigo  ia  not 
mach  inferior  to  that  grown  in  Bengal.  The  green  leaf  mannftotnre 
is  followed  in  all  the  indigo  growing  districts  of  the  Uadras  Pre* 
sidency,  save  the  province  of  Sonth  Aroot.  In  the  latter  the  dry  leaf 
proooBs  is  still  poraoTerod  in,  but  probably  it  is  aa  only  beoaose  of 
the  distance  to  which  the  loaf  has  geneially  to  be  carried  befbie  it 
reaches  the  factory,  and  the  consequent  partial  drying  that  takaa 
place  on  the  joumoy.  The  beet  indigo  oomes  from  the  distrtota  at 
Eiahnagnr,  Jessoro,  Uoorshedabod,  ana  Tirhoot. 

The  focnla  is  much  improved  after  being  coUeolod  by  being  boiled 
in  coppers  and  then  pressed  into  boxes.  £idigo  is  sometimes  mana- 
&oturcd  by  simply  collecting  the  fecnlo,  and  dropping  it  down  in 
cakes  to  hu^en  in  the  bhq  ;  this  is  termed  "  gand  inaigo." 

Good  indigo  is  known  by  its  fine  pnrple-blne  ocdoor,  and  by  its 
fracture ;  but  when  exposed  to  tho  oontmned  action  of  air  or  water,  or 
any  other  agents,  it  nndorgoee  certain  changes,  which  dilEar  very 
materially  in  different  grades  or  qnalities  of  the  artiele,  and,  unkos  a 
person  is  a  good  judge,  he  will  be  unable  to  tell  the  grade  and  qnality. 
This  can  only  ba  determined  by  closely  examining  t£e  indigo  in  scone 
test  process.  Qood  indigo  is  always  very  light — the  li^ite^r  the 
better — that  is,  the  freer  it  is  from  all  foreign  earthy  mattus ;  and  if 
rubbed  against  a  white  cloth  it  does  not  easily  ooloni  it  Another 
snro  tost  is  its  handsome  copper  gloss.  This  may  have  been  oansed 
by  the  rubbing  of  the  angles  of  the  pieces  while  in  transportation,  cr 
it  may  be  made  by  rubbing  them  with  any  hard  subetasoe.  This 
copper  gloss  is  the  oonse^nenoe  of  the  mechanical  thickening  ot  the 
oolonring  matter  with  which  indigo  abounds ;  in  this  it  rceemblea  all 
pnre  oolonring  matters. 

One  thing  to  be  of^eoially  remarked  is  the  fine  dark  colour  of  Aa 


iodigo  powder,  which  can  oasilv  bo  obtained  by  rubbing  and  grinding 
the  indigo  lamps.  By  oloeoly  observing  tho  above  direotionB  a 
person  will  be  lees  at  fanit  in  bis  selection  of  an  indigo,  as  some 
show  a  greenish  colour,  break  with  a  brownish  edge,  and  have  white 
veins  through,  or  show  white  veins  in  the  heart  of  ttie  Innip. 

The  quantity  of  indigo  exported  rear  after  year  is  largely  de- 
pendent on  the  crops,  the  culture  of  which  ia  always  very  uncertain ; 
bnt  the  value  fluctuates  accordiDg  to  the  needs  of  the  European 
markets  and  the  abundance  or  otherwise  of  supplies  from  South 
America,  as  well  ae  the  quality  of  the  dye  produced  in  India.  The ' 
chest  of  indigo  from  Bengal  weighs  about  260  lbs. 

Tho  following  shows  the  total  exports  of  indigo  from  British  India 
to  foreign  conntries  for  the  last  thirteen  years  ; 


!    Y«r. 

Q«iitltT. 

Tiliw. 

ewu 

£ 

101,115 

;   1864 

81,898 

1    1863 

87,010 

1. 880, 111 

1866 

85,752 

<    1867 

84,5(M 

1868 

86,162 

1,82;)  926 

1869 

99,206 

2,*1U3  828 

1870 

88,085 

3,178  045 

1871 

108,161 

8,192,503 

1872 

115,114 

3,687  763 

187S 

115,812 

8,426,824 

1874 

115,980 

3.S55  299 

187S 

81,466 

2,576,302 

The  falling  off  in  the  exports  of  1874^  followed  on  one  of  the 
shortest  cro|)e  ever  known  in  Bengal,  whioh  prorinoe  is  the  chief 
seat  of  the  indigo  industry.  Exports  from  Madras  were  also  much 
below  those  of  the  previous  year. 

The  value  of  the  indigo  oxpoited  from  British  India  ranges  froni 
l,7S0,OO(M.  to  a  little  over  3,600,000/.  a  year.  It  is  however  a  very 
variable  crop. 

The  following  ahows  the  fluctnationa  in  the  money  value  of  the 
indigo  exported,  leaving  aside  the  quantity  retained  for  local  use : 
t 

1851      1,980,896 

1871 ..      ■.     3,192,503 

Tho  Conuniasionor  of  Sind  ia  directing  attention  to  the  cnltivation 
of  indigo  in  Upper  Sind  and  in  different  parts  of  tbe  Enrraohee 
CollectorateL  The  soil  there  is  the  same  as  that  on  which  indigo  ia  so 
Bucceesfnlly  raised  in  Bengal.  The  government  are  willing  to  encou- 
rage the  ryots,  with  whom  the  cultivation  ia  rising  in  &vonr,  to  extend 
it,  by  offering  rewards  to  the  most  successful  among  them,  and  giving 
long  leases  of  land  to  parties  who  wilt  ventnre  on  the  specnlation  on 
a  large  scale.  Nothing  will  be  effectually  done  till  Europeans  and 
European  capital  are  engaged  on  it,  and  a  fee-simple  of  the  land  will 
Boon  draw  theae  to  Bind. 

In  1870  there  were  267,000  aczes  under  indigo  in  the  Madras  Pre- 
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ndency,  and  101,000  acres  under  chayrooi  and  other  dye  shiflb,  chiefly 
in  Bellary  and  Tanjoie.  In  Jnly,  1876,  there  were  in  Madras  only 
55,367  acres  nnder  indigo  assessed,  showing  a  decrease  of  85,854 
acres  compared  with  the  same  period  of  the  preTions  year. 

The  yield  of  indigo  in  the  districts  of  Nnddea,  Jessore,  and  Moor- 
shedabad  daring  the  official  year  1875-76  was  below  the  average.  In 
1878-74  the  crop  amounted  to  5124  mannds  in  Jeesore,  5171  maonds 
in  Nnddea,  and  8,008  mannds  in  Moorshedabad,  while  in  the  last  year 
it  was  8000,  4000,  and  8600  mannds  in  the  respective  districts.  In 
the  24  Pergnnnahs  district  a  small  coltivation  has  been  revived  in 
the  Baraset  sub-division,  which  was  once  a  principal  seat  of  the 
indigo  industry.  The  present  system  is  described  as  a  perfectly 
voluntary  one,  in  which  tiie  cultivators  do  not  even  take  an  advance 
for  seed,  but  sow  of  their  own  accord.  The  co-operative  system  of 
cultivating  indigo,  which  was  introduced  by  some  native  landowners 
in  tlio  Nuddea  district,  is  not  gaining  ground,  and  the  past  season  has 
injured  its  popularity. 

Indigo  cultivation  has  increased  in  Behar,  while  its  area  has 
diminii^ed  in  BengaL  In  Maldah,  Moorshedabad  and  Bajshahe  the 
constant  changes  in  the  Hiver  Ganges  supply  ample  alluvial  soil,  weU 
adapted  for  indigo  crops.  In  Maldah  alone  there  are  twenty  working 
fEustories,  turning  out  2,000  maunds.  But  one-half  the  exported  pro- 
duce is  from  Behar,  and  almost  entirely  from  the  districts  on  the 
north  side  of  the  Ganges,  Tirhoot,  Chumpamn,  and  Sarun. 

In  1872-73  the  export  of  indigo  from  Calcutta  amounted  to  162,860 
maunds,  worth  2,704,408/. 

The  system  on  which  indigo  is  grown  is  nearly  uniform  in  all  the 
districts  to  the  north  of  the  Ganges,  but  is  quite  different  from  that 
carried  on  in  those  to  the  south  of  the  river. 

In  the  northern  districts  of  Tirhoot,  Chumpamn,  and  Sarun,  the 
dye  is  cultivated  in  villages  let  to  the  planter  by  the  zemindars,  and 
is  either  asaamiwar  or  niz.  Under  the  former  system,  when  the  lease 
is  completed,  the  ryots  attend  the  factory  and  execute  agreements  to 
cultivate  a  specified  portion  of  their  uplands  in  indigo.  The  common 
proportion  agreed  upon  is  two  or  three  cotthas  (of  720  square  feet) 
per  beegah  of  upland  or  bheel,  though  in  some  few  factories  the  pro- 
portion demanded  is  larger,  amounting  to  five  or  six  cotthas,  which  it 
appears  was  the  rate  prevailing  in  Chumpamn  and  Sarun,  before  the 
indigo  difficulties  in  1867.  The  agreement  is  generally  for  the  same 
term  as  the  lease.  At  the  time  of  executing  it,  an  advance  is  given, 
which  remains  unpaid  without  interest  till  the  end  of  the  term,  and 
during  each  year  the  price  agreed  on  to  be  paid  for  the  cultivation 
is  given  in  advance  at  the  beginning  of  the  year. 

The  sum  paid  varies  according  to  whether  it  includes  the  rent  of 
the  land  or  not,  and  also  according  to  the  size  of  the  beegah.  The 
average  rate  in  Tirhoot,  where  the  beegah  is  about  4225  square  yards, 
is  from  Es.  8-8  to  Rs.  9,  inclusive  of  rent,  and  in  Sarun,  where  the 
beegah  is  the  same  as  in  Tirhoot,  it  is  from  Es.  7  to  Bs.  9.  In 
Chumpamn  where  the  beegah  averages  7225  square  yards,  the  usual 
rate  is  now  about  Bs.  15,  but  up  to  the  last  few  years  Bs.  12  was 
generally  paid.  In  all  cases  lands  for  indigo  arc  assessed  much  bolow 
die  arorago  rent  paid  for  ot\ict  landa  oi  e.\m\W  c\uality. 
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In  Ghtimparun  the  rent  is  generally  included  in  the  price  paid  to 
the  ryot,  and  the  same  practice  is  parsned  in  Sarun,  where  lands  are 
taken  from  the  ryots ;  bat  in  the  latter  district  the  majority  of  the 
planters  cultivate  their  own  lands,  and  consequently  the  arrangements 
made  with  cultivators  afifect  but  a  comparatively  small  number.  In 
Tirhoot  the  more  usual  practice  is  to  write  off  the  rent  of  the  land  in 
the  factory  books,  and  to  give  the  ryot  Es.5  to  Es.6-8  per  beegah. 

The  lands  taken  from  the  ryot  are  retained  for  three  to  five  years 
by  the  factory,  after  which  ihej  are  useless  for  growing  indigo; 
though,  as  the  plant  has  a  long  tap  root,  and  draws  its  nourishment 
from  the  sub-soil,  they  become  improved  for  the  growth  of  cereals 
and  green  crops,  which  subsist  upon  the  surface  soil,  which  has  the 
advantage  of  a  long  fallow,  and  of  being  manured  by  the  indigo 
leaves.  In  lieu  of  the  lands  given  up,  other  land  is  taken  from  the 
ryots  for  the  rest  of  the  term  of  the  agreement ;  and  in  some  instances 
a  clause  is  inserted  that  these  exchanged  lands  shall  be  selected  by 
the  factory  from  the  best  of  those  in  the  ryots'  holding. 

Speaking  generally,  the  crop  may  be  said  to  be  sown  in  February, 
and  the  cutting  and  manufacture  to  commence  early  in  July.  A  second 
cutting  of  the  khoontee  crop  generally  takes  place  in  September,  and 
the  land  is  clear  in  October,  except  in  a  very  few  instances,  and  these 
are  mainly  to  the  south  of  the  Ganges,  where  poppy  lands  are  taken 
for  the  growth  of  a  crop  of  irrigated  indigo.  No  other  crop  can  be 
grown  during  the  same  year,  as  when  the  crop  is  taken  off  the  ground 
in  October,  the  preparations  for  fitting  the  ground  for  the  next  year's 
crop  are  begun.  The  soil  best  fitted  for  it  is  a  rich  loam  with  a  good 
sub-soil,  neither  too  sandy  nor  too  stiff.  Old  river  deposits  not  liablid 
to  inundation  give  the  best  yield ;  but  fine  crops  are  also  grown  in 
inland  villagen,  or  uplands  or  bhit. 

The  cost  of  cultivation  to  the  ryot  may  be  taken  at  Bs.4-11  per 
beegah,  so  that  with  the  highest  rates  paid  him  the  profit  is  small, 
whereas  the  profit  of  a  rubbee  or  winter  crop  on  the  same  land  is 
calculated  to  oe  Bs.3,  and  considering  that  the  best  lands  are  taken 
for  indigo,  this  is  a  low  valuation.  The  following  figures  show  the 
cost  of  cultivating  one  beegah  of  indigo  (4225  yards) : 

R.  a.  p. 

Two  ploughings  before  digging  up  the  soil      ..      ..  0  4  0 

Digging 10  0 

Two  ploughings  after  digging     0  4  0 

Two  additional  ploughings 04  0 

Clearing  the  land 0  5  0 

Diagonal  ploughing       0  2  0 

Second  clearing      0  3  0 

Ploughing  the  crop        0  2  0 

First  weeding         0  8  0 

Second    „  0  4  0 

First  cutting  0  6  0 

Second    „  0  5  0 

Ploughing  the  khoontee        0  4  0 

Second  growth  — 
Incidental  expenses,  such  as  extra  ploughing  and 
raking  after  rain        0    8    0 

Total 4  11    0 


The  tongahg  HHMkt^p^  chiefly  to  tbo  cnltnra  byv 
met  not  imen  dw  Imb  rfm  of  loud  hold  Ly  plimteni  a 
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tones,  espeeinllj  in  fimn,  the  area  thus  coltivn'tod  i 
that  oooapisd  t^  die  indigo  grown  by  ryote,  and  BH  long  a  _ 
are  what  they  M«  ni^OMd  to  be,  nz.,  lands  let  to  the  fiustory  b 
BomiiuUr,  or  in  TfllagH  leaBed  to  the  planter,  lands  known  aa  " 
that  ia,  luda  by  inunOBOrtal  ciuttitu  sot  a[inrt  for  the  uao  of  ij 
owner  or  the  Umbb  ■■  his  reproseuUttiTo,  thora  can  be  nothing  to 
objoot  to  in  this  mods  of  cnltivatiun.  Additions  Ui  tliis  ama  may  alui 
bo  legitimately  nutde^  bam  Unda  nbaudooet)  by  abeuouding  ryota,  am! 
from  those  Upsing  OwiBg  to  tbo  faitum  of  huirs  to  f.inner  lououk 
Tho  ont-torn  oom  the  Bfcnm  district  is  eatimnted  at  12,000  ttuuioia 
on  a  onltiTstion  of  45;OO0  acres. 

The  industry  is  msaaged  almost  entirely  by  Eurvpeans,  as  the  (bw 
xomindars  and  fasnkoii  wo  have  inveeted  their  money  in  Uie  bnsinw 
almost  all  emplt^Bon^an  managers,  those  who  do  not  mannfactortng 
on  a  very  petty  sonls.  In  Sarun,  however,  nntive  capitalists  h*Tt 
lately  taken  to  tbo  bnsincBS  with  sonu  ~ 

torios  with  19  attaehed  ontworks  are 
thuse  fiictoriea  have  qraiLg  np  wilhio  tl 

In  the  distriots  sonth  of  dio  Oangeo,  I  ..__ 

tlint  aboTO  described.  The  area  is  mndi  leoi^  and  in  Qyn  and  hte 
the  business  scarcely  worth  mentioning.  An  attempt  ^  a  natiTe  to 
start  a  factory  in  the  Fatna  district  promisea  to  be  anything  but  si^ 
oeesfol.  The  cnltivHtiou  is  for  the  most  part  hu,  and  is  earned  on  is 
Innds  loaeod  by  the  footory  from  the  semindars  or  ryots.  The  eo^ 
ponsos  of  cultivation  are  paid  directly  by  the  planter,  who  onploys 
his  own  labourers  and  bnllooks.  The  aeod  is  sown  at  the  twgimiiiig 
of  the  rains,  and  the  plant  remains  on  the  gronnd  during  two  yearly  in 
each  of  which  it  is  cnt  In  strong  lands,  a  third  year's  crop  is  son^ 
timos  taken,  bat  generally  speaking  &e  land  is  given  np  at  the  tai  rf 
tlio  second  year  (when  it  is  eagerly  songht  after  fot  the  growth  of  pean 
crops),  and  engi^oments  are  made  for  other  lands.  Ifany  fiwtorias 
have  running  agreements  for  two  sets  of  lands,  one  of  whidi  is  oeeu* 
piod  by  indigo,  and  the  ^ther  remains  in  the  hands  of  the  ryots. 

The  little  indigo  that  is  cultivated  by  ryots  is  grown  on  poppy 
lands  and  irrigated.  The  crop  is  sown  in  March  or  April,  and  xeaMd 
at  the  end  of  the  rains,  in  time  to  allow  a  crop  of  opium  being  taken 
off  the  land.  The  crop  is  cut  by  the  ryots,  bat  is  carted  to  the  ftotory 
which  supplies  the  aooH,  gratis  at  its  cxiHjnse,  and  the  bundles  there 
weighed,  measured,  and  paid  for  at  the  rate  of  foor  bnndlos,  nMSsmed 
with  (I  five-cubit  cluin,  to  each  mpoo ;  but  the  frequent  disputes  arising 
oat  of  the  moasnroment,  have  in  some  factories  given  rise  to  a  jmtctiee 
of  appraising  the  crop  on  the  £old.  Arbitrators  are  appointed,  seleotsd 
by  both  parties,  who  calculate  its  value  before  it  is  out,  and  this 
system  is  said  to  be  preferred  by  the  ryots.  The  sums  paid  to  them 
vary,  according  to  the  quality  of  the  crops,  &om  Bs.  6  to  Bs.  30  per 
beo^,  the  average  being  aboat  Bs.  11-8.  As  the  solo  Oi^eose  to  tha 
ryot  is  that  of  cultivation,  and  he  is  able  to  take  a  second  crop  off  the 
land,  the  arrangement  may  be  oonaidered  aa  profitable,  the  moto  so  sn 
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ho  gcnorally  gets  an*  advanco  of  from  Ba5  to  B8.6  por  becgah.  The 
expense  of  a  beegah  of  irrigated  indigo  is  Hs.7-8.  For  a  fair  out-turn 
a  ryot  gets  Es.20  a  beegah  from  the  factory,  and  sometimes  as  much 
as  Br.30. 

In  these  districts  the  industry  is  neither  so  important  nor  flourishing 
as  in  the  north.  Owing  probably  to  the  drier  climate  and  less  favour- 
able soil,  the  dye  is  inferior  to  that  of  Tirhoot,  and  brings  a  lower 
price.  Frequent  droughts  cause  the  crop  to  be  exceedingly  pre- 
carious, and  the  smaller  profits  realized  by  the  planters  renders  them 
loss  able  to  weather  bad  years  than  those  in  the  north. 

Of  late  years  a  considerable  quantity  of  indigo  leaf  has  been  sent 
from  the  Mofussil  to  Fondicherry,  there  to  be  made  into  dye.  The 
reason  for  this  is  that  the  leaf  is  free  of  duty,  while  the  manufactured 
dye  pays  a  duty  of  Es.3  per  maund.  About  2000  lbs.  of  dry  leaf,  or 
1000  lbs.  of  green,  are  required  to  make  a  maund  of  indigo. 

In  the  French  territory  surrounding  Fondicherry,  there  were  in 
1860,  1100  hectares  of  land  cultivated  with  indigo,  which  produced 
6,962,000  kilos,  of  dry  leaves,  from  which  37,131  kilos,  of  indigo  were 
made.  There  were  then  92  indigo  factories,  and  121  dye  houses, 
which  turned  out  415,723  pieces  of  stuff,  measuring  16  yards  long  by 
1  yard  wide. 

The  quantity  of  indigo  shipped  from  Fondicherry  for  France  in 
1874  was  255,954  kilos.  The  number  of  indigo  manufeuitories  in 
Fondicherry  and  Earikal,  was  108,  and  of  dye  houses  61 ;  505  hec- 
tares were  under  culture,  which  produced  2,086,565  kilos,  of  dry  leaf. 

M.  Jules  Lepine  gave  in  L862  the  following  as  the  expense^  of 
cultivating  a  small  cani  (53  ares  51  centiares  with  indigo  in  Goro- 
mandel ;  ike  are  is  equal  to  a  square  of  1076  feet) : 

Francs. 

Labour        O'CO 

Manure        7*20 

Sood      2-40 

Weeding       4-80 

Catting         9C0 

Drying  and  separating  the  loaves '3*00 

Land  tux     5*78 

Total 42-38 


The  throe  cuttings  made  during  the  year  produce  20  hectolitres  of 
leaves,  which,  being  sold  for  47  frs.  20  c.,  leaves  a  profit  of  24  frs  20  c. 
for  the  cultivator. 

Sometimes  sesame  is  sown  in  the  same  land,  which  is  harvested 
before  the  indigo  leaves  are  cut. 

Cochin  China, — This  invaluable  plant,  one  of  the  most  important  in 
modem  manufactures,  and  which  even  the  aniline  dyes  are  not  likely 
to  dethrone,  must  be  regarded  as  one  of  the  chief  products  of  Oochin 
Ghina  and  Cambodja,  where  it  grows  with  extraordinary  vigour. 

Of  the  numerous  species  two  or  three  only  have  attracted  the 
attention  of  cultivators.  The  plants  which  grow  in  Cochin  China 
are  equal  to  those  of  India  proper,  and  the  inditfotine,  or  dyeing  quality 
poBMSsed  by  the  local  species  (Indigo/era  iindoria),  contains  all  the 


.  ...  II  ir  nas  :irriv<Mi  iii  iiijir 
ai»(l   cai-rir*!   t«)   the  fjU'tory, 
|»:ist<'  i^<  carried  out  :  tliis,  in 
Jm'  light  in  weight  aud  of  a  v 

Tho  cx{>criment8  mado  by 
and  at  Cambodja  by  M.  Caran 
Buncoss.    Tbo  latter  has  plai 
lOL-02.  storling,  will  be  capt 
20,000  cakes  of  indigo. 

Tho  original  native  methot 
primitive  in  its  nature  that  it  \ 
bo  dono  afresh  by  a  now  and  m 

M.  Caroinan  is  unable  to  e£ 
tho  cultivation  of  the  plant,  but 
accurate  system  of  management 
of  Cochin  China  can  supply  no 
America. 

Siam. — A  small  quantity  of  is 
481  piculs,  valued  at  2002.,  were  \ 

China. — Although  there  exist 
tincUiria  and  I.  anilj  these  are  i 
states  L  coccinca  is  grown,  and  L 
2)rovinces  there  are  plantations  at 
Imtis  indigotica,  Fortune,  is  grow 
liueUia  indigotica  is  cultivated  ft 
kiang.  Preference  is  given  in  i 
especially  about  Pekin;  but  P. 
aviculare,  are  also  employed. 

In  1875,  600  tubs  of  indigo,  e( 
into  Ningpo,  chiefly  from  Tamsu^ 

Indigo  received  in  Chinese  por 

1868      312, 3^0 

isr.y     J'>  "'- 
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dnring  a  few  hours  only,  whon  thoy  darkon  considerably,  are  put  into 
straw  bags  and  kept  for  the  purpose  of  afterwards  undergoing  a 
longer  treatment.  This  consists  in  moistening  the  leaves  with  a 
certain  amount  of  water,  the  exact  quantity  of  which  depends  on  the 
nature  of  the  leaves,  and  the  greatest  care  must  be  taken  to  prevent 
its  being  either  in  excess  or  in  deficiency.  They  are  then  spread  out 
upon  and  covered  with  mats  during  a  few  days,  s^r  which  ttie  opera- 
tion is  repeated  during  a  period  of  eighty  days,  about  twenty-five  times 
for  the  best,  and  about  nine  times  for  the  inferior  leaves.  Having 
undergone  this  kind  of  fermentation,  they  are  then  pounded  in  wooden 
mortars,  and  in  quantities  of  about  30  Iba,  for  two  consecutive  days, 
BO  as  to  become  reduced  to  a  sort  of  paste,  which  is  then  formed  into 
balls  of  a  dark  blue  colour.  These  balls  of  crude  indigo,  with  an 
addition  of  bran  and  potash  lye,  prepared  from  wood-ashes,  form  the 
material  used  by  dyers  in  the  steeping  vat 

Java. — Indigo  is  grown  principally  in  the  middle  proyinces,  where 
there  are  some  eighty  plantations.  In  1863  the  exporto  were 
915,000  lbs.  In  1870  the  shipments  were  587,882  Amsterdam 
pounds,  and  510  piculs.  Holland  exports  annually  about  1,500,000 
kilos.,  obtained  from  its  possessions  in  the  Elast. 

Mr.  Joseph  Sayers,  of  Java,  has  carried  out  some  improvements  in 
the  manufitcture  of  indigo,  which  are  remarkable  for  the  increase  of 
indigotine  obtained,  and  the  uniform  results  shown.  These  are  stated 
in  the  following  comparative  analyses  of  various  kinds  of  commercial 
indigo,  as  published  by  Mr.  Henri  Berg^  chemist  to  the  city  of 
Brussels,  and  professor  of  chemistry  at  the  university  of  the  same 
town.     It  shows  the  sources,  marks,  and  prices  of  some,  in  cents. 
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5-09 
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2-18 

75-78 

2-69 

72- 17 

2-93 

75-36 

1-99 

14-47 

45-63 

24-55 

37-98 

69-37 

2-31 

72-35 

2-82 
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4-25 

65-38 

3-95 
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1-53 

71-40 

2-36 
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1-61 

71-11 
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67-89 

2-76 

67-85 

2-66 

76-70 

2-50 

366  nmiQa 

The  ohazttcterifltiofl  of  the  indigoB  nuide  hj  Ekyer^i  prooMi  an  flie 
small  quantity  of  aah  iheiy  oontfttn,  for  while  the  analyies  of  ten 
different  kinds  of  indigos  show  an  average  of  16*62  per  oent  of  adi, 
those  of  Bayers  only  give  2*77,  or  a  difljarenoe  of  18*86  per  oeBl 
The  proportion  of  indigotine  is  also  mnoh  areater,  the  aTer^^  beiiig 
70* 58,  and  never  lower  than  65  or  66 ;  while  that  of  good  ordinary 
Bengal  has  only  an  average'of  61*4  of  indigotine.  We  mimMdlmnmm 
meet  with  75  to  80  per  oent.  of  indigotine  in  very  fine  aampka  of  Jam 
and  Bengal  indigo,  but  these  are  ezoeptional  oases.  The  &ot  is  Omi 
in  oommeroe  we  only  meet  with  abont  10  per  oent.  of  very  fine  indigo^ 
85  per  oent.  of  medium  qnaUty,  and  55  per  oent.  of  ordybiary.  Indeed 
it  may  be  said  that  not  10  per  oent  of  the  indigos  of  oommeroe  ooa- 
tain  more  than  65  to  66  per  oent.  of  indigotine^  whidi  is  the  minisEam 
proportion  of  the  Bayers*  indioos  of  Java. 

PhUippineB. — ^The  indigo  plant  is  Ibond  in  several  provinoea^  but 
the  best  quality  oomes  fiom  the  nortili  of  Lnaon. 

The  leaf  is  at  times  aflboted  by  the  attabks  of  loemte  and  faj 
storms,  but  growers  in  good  years  realise  a«  mnoh  as  90  per  eeot 
profit.  The  prooess  of  making  the  indigo  is  primitive  emjfOffa^  and  is 
somewhat  as  follows : 

The  plants  are  cut  in  April  or  Hay ;  th^  are  then  plaoed  in  oaaks 
filled  with  water.  After  being  left  to  steep  for  some  time  they  are 
removed,  and  a  certain  quantity  of  lime  mixed  with  the  water.  The 
water  is  then  poured  into  other  casks,  where  it  remains  until  the 
colouring  matter  is  deposited.  As  soon  as  this  has  taken  place 
the  water  is  drawn  off^  and  the  indigo  left  to  dry.  It  is  then  cut  out 
in  small  pieces. 

Imperfect  as  this  way  of  manufacturing  the  indigo  is,  it  still  fetches 
in  the  market  from  85  to  75  dollars  the  cwt.  The  plant  is  rich  in 
indigotine,  but  the  defective  preparation  makes  it  rank  second  in 
quality  as  compared  with  Indian  indigo.  The  exports  in  1864  were 
98  tons ;  and  in  1875,  8165  cwts. 

Africa, — On  most  parts  of  the  eastern  and  western  coasts  of  A&ica 
species  of  indigo  are  indigenous. 

According  to  Dr.  Barth  and  all  the  travellers  who  have  visited  the 
Boudan,  the  indigo  plant  grows  wild  in  all  the  forests.  In  each  town 
vats  are  met  with,  in  which  the  plant  is  steeped  and  the  dye  prepared 
into  cakes.  Cakes  brought  from  the  Soudan  and  analysed  were  found 
to  contain  58  to  54  per  cent,  of  indigotino.  The  indigo  is  taken  by 
the  caravans  by  the  way  of  Mourzouk  to  Egypt. 

In  Tunis  indigo  is  cultivated  at  Nabol  and  certain  parts  of  the 
coast,  but  of  a  quality  very  inferior  to  that  imported. 

At  Sierra  Leone,  Liberia,  Abeokuta,  and  parts  of  the  Niger,  Natal,  and 
.  the  Capo  Colony,  indigo  plants  are  abundant,  growing  wild,  and  many 
are  utilised  by  the  natives. 

Southern  States  of  America.— "EndeavoxiiB  are  being  made  to  revive 
indigo  culture,  which  once  formed  an  important  source  of  profit  in 
some  of  the  States  of  North  America. 

The  best  Venezuelan  indigo  has  sold  for  one  dollar  per  pound,  but 
this  is  of  better  quality  than  that  produced  in  the  North.  However,  it  is 
quite  likely  that,  by  the  use  of  better  appliances,  and  more  scientifioally 
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skilled  labour  than  is  belioTed  to  obtain  anywhore  in  South  America, 
this  inferiority  in  intrinsic  value  might  bo  avoided.  This  done,  the 
crop  would  be  a  very  profitable  one,  a  moderate  yield  being  about 
50  lbs.  of  marketable  indigo  to  the  acre  of  ground  devoted  to  tho 
cultivation  of  the  plants.  The  crop  seems  adapted  to  a  wide  range  of 
country,  the  Hispaniola  indigo  growing  in  a  deep,  rich  soil ;  tho 
Bahamas  variety  in  tho  poorest  ground  of  Soutii  Carolina ;  and 
the  wild  or  indigenous  kmd  being  stated  to  be  hardy  and  thrifty 
under  almost  all  conditions.  In  South  Carolina  the  seed  has  been 
sown  after  the  first  spring  rains,  and  the  plants  cut  successively  in  the 
early  part  of  July  and  toward  the  end  of  August.  The  weeds  must 
be  kept  down  with  the  greatest  care.  Formerly  one  labourer  was 
allowed  to  every  two  acres  of  ground,  but  it  is  believed  that  with 
improved  machinery  twice  this  area  can  be  cultivated  per  man 
employed.    The  manufacture  is  described  as  follows : — 

"When  the  plant  is  beginning  to  blossom,  it  is  fit  for  cutting. 
When  cut,  great  care  should  be  taken  to  bring  it  to  tho  steeper 
without  pressing  or  shaking  it,  as  a  great  part  of  the  beauty  of  the 
indigo  depends  upon  the  fine  farina  which  adheres  to  the  leaves  of 
the  plant.  The  apparatus  for  making  the  indigo  is  inconsiderable 
and  not  expensive,  for,  besides  a  pump,  the  whole  consists  only  of  vats 
and  tubs  of  Cyprus  wood. 

"  The  indigo,  when  cut,  is  first  laid  in  a  vat  about  12  or  14  feet 
long,  and  4  feet  deep,  to  the  height  of  about  14  inches,  to  macerate 
and  digest ;  then  this  vessel,  which  is  called  the  steeper,  is  filled  with 
water;  the  whole  having  laid  from  about  twelve  to  sixteen  hours, 
according  to  the  weather,  begins  to  ferment,  swell,  rise,  and  grow 
sensibly  warm.  At  this  time  spars  of  wood  are  run  across  to  mark 
the  highest  point  of  its  ascent ;  when  it  falls  below  this  mark  they 
judge  file  fermentation  has  attained  its  due  pitch,  and  begins  to  abate ; 
this  directs  the  manager  to  open  a  cock  and  let  off  tiie  water  into 
another  vat,  which  is  called  the  heater.  The  gross  matter  that 
remains  in  the  first  vat  is  carried  off  to  manure  the  ground,  for 
which  purpose  it  is  excellent,  and  new  cuttings  are  put  in,  as  long 
as  the  harvest  of  the  weed  continues.  When  the  water,  strongly 
impregnated  with  the  particles  of  indigo,  has  run  into  the  second  vat 
or  beater,  they  attend  with  a  sort  of  bottomless  buckets,  with  long 
handles,  to  work  and  agitate  it  when  it  froths,  ferments^  and  rises 
above  the  rim  of  tho  vessel  that  contains  it.  To  allay  this  violent 
fermentation,  oil  is  thrown  in  as  the  froth  rises,  which  instantly  sinks 
it.  When  this  beating  has  continued  for  twenty,  thirty,  or  thirty-five 
minutes,  according  to  the  state  of  the  weather  (for  in  cold  weather  it 
requires  the  longest  continued  beating^  a  small  muddy  grain  begins 
to  be  formed ;  the  salts  and  other  particles  of  the  plant,  united,  dis- 
solved, and  before  mixed  with  the  water,  are  now  reunited  together 
and  begin  to  granulate.  To  discover  these  particles  the  better,  and  to 
find  when  the  liquor  is  sufficiently  beaten,  they  take  up  some  of  it  from 
time  to  time  on  a  plate  or  in  a  glass.  When  it  appears  in  a  hopeful 
condition,  they  let  loose  some  lime-water  from  an  adjacent  vessel, 
gently  stirring  the  whole,  which  wonderfully  fiftcilitates  tfie  operation, 
the  indigo  granulates  more  folly,  the  liquor  assumes  a  pmplidi  colour, 
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and  the  whole  is  tnmUed  iiid  moddj;  it  is  now  soflfarad  to  ssltlo; 
then  the  clearer  part  is  permitted  to  ran  off  into  another  sneeesrionof 
vessels,  from  wh^ee  the  water  is  conmred  awajas  ftst  as  it  dean  on 
the  top,  nntil  nothing  remains  hot  a  tfaiok  mud,  which  is  put  into  hus 
of  coarse  linen.  Time  are  hmg  op  and  left  &ir  some  time^  mtil  As 
moistore  is  entirely  drained  off. 

"  To  finish  the  drying,  this  mud  is  torned  oot  of  the  ban  and 
worked  npon  boards  of  some  porous  timber  with  a  wooden  ifsda  II 
is  froqaently  exposed  to  the  moniing  and  etening  son,  but  «r  a  ahort 
time  only,  and  then  it  is  pot  into  iKnces  or  frunes,  whieh  is  called 
curing ;  exposed  again  to  the  son  in  the  same  caotioiis  manner,  imlil, 
with  great  labour  and  attention,  the  operation  is  finished,  and  the 
valuable  dye-stuff  fitted  fbr  msrket 

**  The  greatest  skill  and  care  are  Quired  in  every  part  of  the 
procesSfOr  there  may  be  great  danger  of  raining  the  whde;  the  water 
must  not  be  suffered  to  remain  too  ahort  or  too  long  a  time^  either  in 
ihe  Oe^per  or  heater  ;  thebeatingitMlf  must  be  nicdy  managed,  so  ss 
not  to  exceed  or  iUl  diort;  Mid  in  the  ouring  the  exact  madinm 
between  too  much  or  too  little  drying  is  not  easUy  attained.** 

Cohmbia. — The  preparation  A  indigo  is  a  busineM  still  in  its 
in&noy  in  Oarthagena.  Little  more  than  .experimente  have  been  made 
as  yet,  but  the  r^ult  is  encouraging,  samples  having  been  valued  in 
Paris  at  8  to  11  francs  per  lb. ;  503  lbs.  were  shipped  in  1873. 

Humboldt  states  that  the  indigo  plants  grown  in  Mexico  are  L  anH 
L  tinetoriay  and  J.  ditperma.  This  product  is  obtained  in  large 
quantities  in  the  States  of  Yucatan,  Oanaca,  and  Oolima. 

Costa  Bica. — There  is  no  obstacle,  except  the  invariable  one  of 
want  of  labour,  in  the  way  of  indigo  production  here.  What  was 
exported  from  this  republic  some  years  back  proved  to  be  a  fine 
parcel  of  "  flores,"  and  the  undertaking  was  abandoned  solely  in  con* 
sequence  of  a  revolution,  when  the  labourers  were  withdrawn  from 
the  works  at  an  hour's  notice  for  military  service,  involving  the 
proprietor  in  heavy  loss. 

OiMemala, ^The  exports  of  indigo  from  Guatemala  in  1872  were 
made  to  the  following  countries : 

Cwti. 

England 15,598 

France       8,880 

Germany 10,988 

United  States 5,872 

Belize        8,900 

Total 40,138 

Nicaragua. — Indigo  was  the  staple  article  for  exportation  in  the 
time  of  the  Spaniards,  and  even  for  many  years  afterwards ;  but  want 
of  labour,  capital,  attention  and  proper  protection,  during  twenty  years 
of  revolutionary  tumult,  has  entirely  suspended  ^e  raising  of  indigo. 
It  has  been  found  by  experience  that  the  indigo  raised  on  the  InA 
lands  of  Nicaragua,  although  less  in  quantity,  is  &r  superior  to  Ae 
San  Salvador  indigo,  which  is  now  represented  as  being  the  best  in 
Oentral  America. 
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All  the  fine  old  indigo  haciendas  are  mostly  used  for  grazing  cattle; 
no  one  will  venture  his  capital  in  planting  indigo  under  present  cir* 
omnstances.  The  total  amount  of  indigo  exported  from  Nicaragua  in 
1858  did  not  exceed  200  quintals.  It  is  cultivated  in  the  Yal  Menier, 
and  three  crops  are  obtained  from  one  sowing. 

Central  America. — The  value  of  the  indigo  shipped  from  Salvador 
in  1868  was  gl,602,000.  The  progress  of  the  culture  in  Oentral 
America  is  indicated  by  the  following  figures,  showing  our  direct 
imports  from  thence  : 


CwtB. 

1851  5.697 

1852  3,458 

1853  ..      ..      ..  2,017 

1854  206 

1855  2,102 

1862  4,750 

1863  4,281 

1864  3,731 

1865  9,362 

1866  5,641 


Cwts. 

1867  10,381 

1868  13,875 

1869  15,763 

1870  12,457 

1871  13,799 

1872  12,901 

1873  7,800 

1874  10,220 

1875  9,115 


JVet^  Oranada, — The  imports  of  indigo  into  the  United  Kingdom 
from  this  State  have  been  as  follows : 


Cwts. 

1862  4,391 

1863  1,368 

1864  ..      ..      ..  3,743 

1865  2,381 

1866  6,565 

1867  1,338 

1868  4,221 


1869 
1870 
1871 
1872 
1873 
1874 
1875 


Cwts. 

847 
2,267 
4,165 
3,961 
8,172 
1,801 
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Venezuela, — In  former  times  indigo  was  a  flourishing  industry 
here,  but  it  has  rapidly  declined  from  several  causes.  Among  others 
in  consequence  of  submitting  it  to  alterations  which  lower  its  value 
in  the  principal  markets  of  Europe.  Secondly,  the  tedious  and  un- 
wholesome labour  which  its  manufiEkcture  requires,  and  for  which  it  is 
difficult  to  find  hands.  Hence  the  culture  of  other  products  are 
preferred.  It  is  shipped  in  boxes  and  serous,  in  the  form  of  irregular 
pieces  and  powder ;  but  it  is  always  mixed  with  foreign  substuices, 
and  very  inferior  to  the  produce  of  Colombia  and  Guatemala.  In 
order  tluit  the  Venezuelan  indigo  might  attain  any  importance  in  a 
commercial  point  of  view,  the  manufacturer  ought  to  be  more  carefiil. 
Whilst  in  1867  only  300  serous  were  produced,  it  had  increased  to 
1200  in  1871.  The  shipments  from  tiie  ports  of  La  Guayra  and 
Puerto  Cabello  in  1872  exceeded  by  1406  cwt.  the  exports  of  the 
previous  year.  In  1873  the  shipments  from  Venezuela  were  1688  cwts,, 
798  cwt.  being  sent  from  Puerto  Cabello. 

MAin)XB. — This  important  vegetable  dye,  used  in  calico  printing,  is 
obtained  from  the  root  of  the  Svhia  tinctoria,  a  plant  indigenous  to 
Turkey  and  Persia,  and  now  extensively  cultivated  in  France  and  the 
countries  of  Oentral  and  Southern  Europe.  The  history  of  madder 
dyeing  may  be  traced  from  its  origin  in  Eastern  India,  three  thousand 
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Tmn  ^o,  throng  Taint,  to  Adrinnopk,  Greece,  Ttaly,  and  Wcatem 
Earope.  The  ogloon  «ei-e  first  ubtBUiod  from  n  s[>eGiGS  known  as 
Mo^jeet  (^RiMa  MmtfiMa) ;  then  came  iuto  nso  tho  Turkoy  miuJdor- 
root.    TIuB  pUnt  WM  gnmn  in  Eogland  in  1C24,  at  which  time  three 

?nalitiea  wen  known — nnpp,  fktt,  and  mill  nuuldera.  In  the  your 
798  then  wer«  onlj  elaron  madder-mills  in  the  whole  of  France, 
while  now  in  the  d^uteent  of  Vaucluso  alono  there  are  no  fewer 
than  fifty  in  opentkm.  Keaob  madder-root  has  a  peculiar  smell,  and 
a  taste  hatwoen  bitter  aaA  ewect.  Some  kinds,  as  Uioeo  of  Alsace  and 
Holland,  when  mixed  with  water  and  allowed  to  stand  for  some  time, 
give  a  thiek  jelly;  Ihiaii  not  yielded  to  the  same  extent  by  Avignon 
madder.  If  thii  madder  is  treated  with  au  acid  it  prodncos  a  per- 
ceptible eBBTToaeonoe,  owing  to  the  quantity  of  calcic  carbonate  which 
it  oontains. 

The  inoreaaed  nae  of  anUfaM  djes  wOl,  it  is  ezpeotsd,  Uti  to  d»  ' 
decline  of  the  trade  in  "'■^^—  raoti,  'The  proiaetn,  in  view  ti  a 
diminiehed  demand,  ham  aliMtdj  eonuneaoed  to  linnt  tbeb  oollb** 
tion  of  the  plant  The  total  nowth  cl  madder  waa  oalcaltled  •  hm 
years  ago  to  amount  to  17,600  toof,  of  a  Talne  of  onr  9,000,0001. 
Bterling.  The  Talna  of  that  omI  in  Oraat  Brihdn  in  1874  urn  Miar 
800,00%,  in  1676  only  4U,000L,a^  in  1876  but  Sa8,874f.  DbV. 
Yersmann,  in  a  paper  "  On  Anthraoene  and  AliEarine,"  read  he&ie 
tiie  chemiool  section  of  the  Society  of  Arte  in  March,  1874,  gave 
Borne  interesting  details  on  madder.  "  In  the  East  the  madder  plant 
has  been  known  since  the  earliest  timee.  In  Holland  it  has  been 
cnltivated  more  than  three  hundred  years;  in  France  it  has  risen 
to  great  importance  since  the  middle  of  last  century,  especially  in 
Avignon,  which  now  prodaoes  about  one  half  of  all  the  madder 
consumed,  to  the  value  of  about  750,000i.  per  annum.  Turkey 
and  South  Bnssia  also  supply  considerable  quantities  of  high 
quality.  Some  experiments  in  cultivating  madder  in  Great  Britain 
were  made  in  Derl^hire,  some  years  ago,  hut  with  indiAerent 
results.  The  soil,  the  climate,  and  the  weather  have  the  most  decided 
influence  upon  the  growth  of  the  plant,  and  the  subsequent  develop- 
ment of  the  colouring  principle.  The  Butch  madder  will  dye 
red,  but  not  purjde,  and  the  colour  is  not  fast ;  Naples  madder  dyea 
red  Mid  purple,  hut  the  colonrB  are  fugitive ;  that  of  Turkey  dyea 
good  red  and  pnrple,  and  is  very  fast.  France  supplies  the  market 
with  two  qualities,  called  ros6es,  from  their  dyeing  beautiful  reds  and 
pinks ;  and  paludes,  which  give  a  good  purple,  besides  fine  reds,  oon- 
aidered  the  best  French  quality.  The  last  name  is  derived  from  the 
&ct  that  the  plants  are  grown  on  marshy  land.  The  cultivation  of  the 
plant  and  the  ultimate  separation  of  the  colouring  principles  is  a 
matter  of  mnch  time  and  uncertainty.  The  root  must  remain  in  the 
ground  for  a  long  time — in  France,  two  or  three  years ;  in  Turk^, 
five  or  seven  years — and  after  having  been  dried  and  coarsely  pow- 
dered, it  must  be  kept  another  year  or  two  to  develop  the  oolooring 
principles  which  are  not  ready  formed  in  the  root.  For  muiy  ow»- 
tnriee,  and  until  the  beginning  of  the  preeent  one,  the  root  was  uaed 
direct,  and  no  attempt  was  made  to  separate  the  colouring  tarn  ' 
to  apply  them  in  a  ooncentnted  and  pure  form,  but  with  ue  d 
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ment  of  teohnical  induBtry  and  scientific  investigation,  the  concentra* 
tion  or  separation  of  the  valuable  constituents  gradually  commenced. 
The  first  step  was  the  manofactore  of  *  fleur  de  garance/  madder 
deprived  of  all  substances  soluble  in  water,  and  tiben  dried  again, 
which  reduced  the  bulk  to  about  60  per  cent.  The  washings  contain 
a  considerable  amount  of  sugar,  which  by  some  French  manufacturers 
is  converted  into  alcohol.  A  ton  of  madder  gives  about  15  gallons  of 
alcohol,  of  rather  unpleasant  flavour,  but  well  adapted  for  technical 
purposes.  Gkrancine  is  madder  further  treated  with  sulphuric  acid, 
which  destroys  part  of  the  ligneous  fibre,  yielding  about  25  per  cent, 
in  the  form  of  a  fine  powder  of  light-brown  colour.  Alizarine  verte 
and  purpurine  are  the  results  of  treating  madder  with  sulphurous 
acid,  which  dissolves  both ;  after  adding  sulphuric  acid  to  the  solu- 
tion, and  heating  to  40°  C,  purpurine  separates  about  ^  or  f  per  cent., 
and  on  further  heating  to  100°  C,  alizarine  separates  about  3  per 
cent.  Tellow  alizarine  is  obtained  by  further  purifying  this  alizarine 
verte.  Extracts  of  madder  are  mostly  obtained  by  treating  the  root 
with  boiling  water,  collecting  the  precipitates  which  separate  on 
cooling,  mixing  them  with  gum  or  starch,  and  adding  acetate  of 
alumina  or  iron.  This  is,  in  fact,  a  mixture  of  colouring  matter  and 
a  mordant,  which  may  be  used  for  printing,  direct.  These  are  the 
principal  madder  preparations ;  many  of  which  are  manufactured  in 
this  country." 

The  madder  root  season  in  Naples  conmiences  with  August  of  each 
year  and  terminates  in  July  of  the  following.  It  is  customary  to 
carry  the  residue  stock  of  one  year  forward  and  to  add  it  to  the  next 
season's  crop.  The  estimates  are  made  on  bales  of  9  cwt.  each.  The 
following  is  a  statement  of  the  crop  of  Naples  madder  roots.  The 
shipments  go  chiefly  to  Liverpool  and  Glasgow,  to  Avignon  vid 
Marseilles,  and  to  Holland  : 


Bales. 

1869      20.909 

1870     20,375 

1871      16,903 


Bales. 

1872     38,093 

1873     19.791 

1874     22.646 


The  shipments  in  the  last  named  year  were  19,650  bales,  viz.  to 
England,  5270  bales  ;  to  France,  14,084  bales  ;  and  to  Holland,  296 
bales;  local  consumption  and  shipments  in  garanoine,  2600  bales, 
leaving  a  residue  with  which  to  commence  the  new  season  of  2396 
bales. 

The  produce  of  madder  roots  in  France  was,  in 

Cwtfl. 

1857 420,000 

1862  167,792 

1872  238,568 

The  latter,  at  93  francs  32  cents,  per  cwt.,  was  equal  in  value  to 
22,268,709  francs,  or  about  890,7502. 

A  hectare  in  well-manured  ground,  and  under  favourable  circum- 
stances as  regards  atmosphere,  will  produce  12,000  lbs.  of  dry  roots, 
while,  under  unfavourable  circumstances,  it  will  not  yield  more  than 
one-half  or  one-fourth  of  that  amount.  As  the  yield  varies  greatly  in 
successive  years,  it  is  difficult  to  give  an  average  yield. 

2  B  2 


1871  cuvchmI  ;in  urea  of  11,1)51)  hccta 
yield  \v;is  "J'J'Ol  cwts.  per  hectare.  Tl 
valued  at  over  GG5,U00/. 

The  foreign  demand  for  French  c 
ably,  but  for  reds  and  rose  tints   n 
artificial  alizarine  for  violets;  howe 
more  economically,  shades  folly  as  n 
plant. 

The  madder  preparation,  known  as 
ported  from  the  South  of  Fr&nce,  is  foi 
root  with  sulphuric  acid,  and  afterward 
ing  heat  by  means  of  steam.  By  this  ] 
is  altered  and  improyed,  and  a  larg^  pr 
in  water. 

Madder  is  largely  cultivated  in  Hi 
roots  in  Zealand  is  14,600,000  lbs.    It 
and  Duiveland,  and  in  the  zone  of  1 
mouths  of  the  West  Escouit  and  the  co 
cultivate  the  best  roots,  and  those  most 
matter.    The  average  yield  per  hectan 
2000  to  8000  kilogrammes;  for  the  ti 
gnunmes.    Seventy-eight  machines  woi 
madder,  or  dry  and  beat  the  roots  in  2 
delivered  11,000  casks  of  500  or  600  kil< 
madder,  and  1,500,000  kilogrammes  of  i 

In  Buasia  madder  grows  wild  in  the 
Don  Cossacks,  and  in  the  provinces  of  i 
centre  where  it  is  cultivated  is  Kouban,  i 
in  the  neighbourhood  of  Derbend,  the 
years  has  been  from  200,000  to  800,000 
It  constitutes  a  very  important  branch  o: 
and  the  roots  sell  at  7  to  8  roubles  1 
employed  in  the  native  factories  of  * 
rapid  extenwon  /^^  *^ 
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from  Cyprus,  and  madder  to  t^e  yalue  of  62601.  from  Syria,  chiefly 
to  Great  Britain. 

United  States, — Attempts  have  been  made  from  time  to  time  to  intro- 
duce the  culture  of  madder  as  a  staple  crop  in  New  England  and  the 
Western  States  of  America.  At  Columbus  and  Birmingham,  Ohio,  at 
Montague,  Franklin  county,  Massachusetts,  and  on  the  Connecticut 
Eiver,  good  crops  have  been  raised.  In  composition  the  madder  was 
somewhat  deficient  in  lime,  but  this  being  restored  in  the  dyeing 
process,  the  colours  were  found  fully  equal  to  those  obtained  with  the 
best  French  madder.  These  experimental  trials  were  so  far  satisfac- 
tory that  they  proved  the  crop  to  be  entirely  exempt  from  injury  by 
insects,  and  from  the  weather,  after  the  first  season's  growth.  The 
plant  is  perfectly  hardy,  stands  frost  well,  and  also  heat  and  drought, 
excepting  that  during  the  first  winter  after  planting,  there  is  danger 
on  some  soils  of  the  ground  heaving  by  frost,  and  exposing  the  roots 
to  the  air,  which  would  kill  them.  Although  in  Europe,  the  plant 
seeds,  in  the  United  States  it  produces  little  or  no  seed,  and  imported 
seed  does  not  vegetate  freely.  In  France  and  Holland  it  is  cultivated 
by  the  roots  or  sprouts.  The  soil  best  adapted  for  it  is  deep  rich 
loam,  containing  a  good  proportion  of  salts  of  lime,  this  element 
entering  largely  into  the  composition  of  madder,  and  affecting  its 
quality.  The  sprouts  are  placed  in  small  furrows,  nmning  3  inches 
deep,  and  8  feet  to  10  feet  apart,  across  the  whole  field,  the  plants 
having  about  one  foot  space  between  each  root.  Little  care  is  re- 
quired for  the  crop  after  this,  besides  hoeing  and  keeping  the  field 
free  from  grass  and  weeds ;  as  soon  as  the  plants  are  12  inches  or  15 
inches  high,  the  tops  are  to  be  bent  down  to  the  surface  of  the 
ground,  and  all  except  the  ends  covered  with  earth.  The  operation 
is  generally  repeated  three  or  four  times  during  the  first  season,  and 
until  the  vacant  place  between  the  furrows  is  nearly  filled  up.  The 
plants  by  the  end  of  the  third  or  fourth  year  are  ready  for  gathering, 
which  is  usually  done  in  the  month  of  September.  The  roots  are 
then  thoroughly  washed  in  a  machine,  dried,  and  stacked  away. 
Before  grinding  and  preparing  for  market  the  roots  require  to  be 
further  dried  in  a  kiln  or  oven,  constructed  in  the  simplest  manner. 
They  are  extremely  brittle,  and  can  be  ground  in  a  grist  or  bark  milL 
The  ground  madder  is  then  packed  in  casks  or  barrels,  and  is  ready 
for  market. 

Within  a  comparatively  recent  period  it  has  also  been  ascertained 
that  the  spent  madder,  if  treated  in  a  similar  manner,  can  be  made  to 
yield  a  considerable  quantity  of  additional  colouring  matter,  equal  for 
some  purposes  to  that  obtained  from  the  fresh  madder. 

The  Industrial  Society  of  Mulhouse,  France,  recently  published  a 
report  on  the  effect  of  the  introduction  of  artificial  alizarine  upon  the 
consumption  of  madder.  The  employment  of  the  former  product  is 
constantly  augmenting,  and  it  is  manufactured  on  a  large  scale  in 
Alsace,  Germany,  and  Russia.  It  is  believed,  however,  that  the  large 
demand  will  not  greatly  affect  the  normal  consumption  of  madder ;  or, 
in  other  words,  the  proportion  of  pure  madder  used  in  the  arts/  before 
the  introduction  into  commerce  of  extracts  of  madder,  will  remain 
unchanged.    It  is  with  these  extracts  that  artificial  alizarine  comes. 
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1840 

250,210 
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261,860 

; 

18G0 

1      283,205 

1 

1870 

1       173,318 

1 

187:) 

1       100,287 

1 

1876 

59,137 

MuNJKET. — The  majority  of  the  Bubstai 
red   partake  of  the  character  of  madde 
this  dye  stuff  in  EaroiM)  is  supplied  in 
Mnnjoet.     The  mnnjeot  of  Noilgherry  ia 
and  that  of  Affglianistan  to  Bubia  eordij 
Boxb.     It  is  cultivated  in  Assam,  Nepauj 
of  the  country,  and  has  occasionally  been 
has  ncyer  been  much  used  in  Great  Brital 
from  it  are  neither  so  fast  nor  so  bright 
European  madder.    Munjeet  fetches  29«.  t< 

Chat  Root  (Oldcnlandia  umhellcUa,  '. 
Lam.) ;  another  plant  belonging  to  the  ord 
as  Indian  madder.  It  is  much  cultivated 
Ooromandel  coast,  and  used  to  a  great  eztc 
Hindostan  by  the  native  dyers.  The  celebx 
are  dyed  with  it,  and  the  Madras  handk 
also  dyed  with  it. 

In  1856  the  land  under  culture  with 
Masulipatam,  and  Guntoor  o^-^- 
tity  of  ^^'^  " 
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oxygen  by  elimination  of  water  and  carbonic  acid,  and  is  conyerted 
into  a  yellow  substance.  Tbe  *'  pink  saucers "  sold  in  shops  for 
various  purposes,  contain  carthameine,  and  mixed  with  talc  it  forms 
the  rouge  used  by  females  for  painting  their  faces. 

In  France  and  Spain,  the  small  flowers  composing  the  heads  of  the 
thistle  are  picked  off  and  dried  in  the  shade,  whilst  in  Egypt  and 
India  they  are  squeezed,  washed  with  cold  water  to  remove  useless 
materials,  slightly  pressed  into  lumps,  and  dried  in  the  shade ;  the 
latter  have  about  double  the  value  of  the  former.  The  safflower  so 
prepared  only  contains  three  to  six  parts  per  thousand  of  the  colour- 
giving  principle,  which  has  received  the  name  of  carthamic  acid.  We 
tJso  import  a  small  quantity  of  **  extract  of  safflower."  The  dried 
flowers,  which  are  very  much  like  saffron  in  appearance,  have  been  em- 
ployed to  adulterate  diat  drug.  The  florets  are  used  by  the  Chinese 
to  give  rose,  scarlet,  purple,  and  violet  colours  to  their  silks.  They 
are  thrown  into  an  infusion  of  alkali,  and  left  to  macerate.  The 
colours  are  afterwards  drawn  out  by  the  addition  of  lemon-juice  in 
various  proportions,  or  of  any  other  vegetable  acid.  The  dye-stuff  is 
imported  into  England  from  many  parts  of  Europe,  and  from  Egypt, 
for  dyeing  and  painting.  It  is  also  used  in  cakes,  but  if  too  much 
is  used  has  purgative  qualities.  The  dried  florets  yield  a  beautiful 
colouring  matter,  which  attaches  itself  without  a  mordant.  It  is 
chiefly  employed  for  colouring  cotton,  and  produces  various  shades. 
In  Bangalore  silk  is  dyed  with  it,  but  the  dye  is  fugitive,  and  will  not 
bear  washing.  An  alkaline  extract  precipitated  by  an  acid  will  give 
a  fine  rose  colour  to  silks  or  cotton.  The  flower  is  gathered  and 
rubbed  down  into  powder,  and  sold  in  this  state.  When  used  for 
dyeing,  it  is  put  into  a  cloth  and  washed  in  cold  water  for  a  long 
time  to  remove  a  yellow  colouring  matter.  It  is  then  boiled,  and 
yields  the  pink  dyeing  liquid.  The  Chinese  safflower  is  considered 
superior  to  the  Indian.  In  Assam,  Dacca,  and  Bajpootana,  it  is 
cultivated  for  exportation.  That  from  Bombay  is  least  esteemed. 
The  mode  of  gathering  the  flowers  and  preparing  the  dye  as  practised 
in  Europe,  where  the  plant  is  much  cultivated,  is  as  follows.  The 
moment  the  florets,  which  form  the  compound  flowers,  begin  to  open, 
they  are  gathered  in  succession  without  waiting  for  the  whole  to 
expand,  since,  when  allowed  to  remain  tUl  fully  blown,  the  colour  is 
much  faded.  As  the  flowers  are  collected,  they  are  dried  in  the 
shade.  This  work  must  be  careftdly  performed,  for  if  gathered  in 
wet  weather,  or  badly  dried,  the  colour  will  be  much  deteriorated. 
These  flowers  contain  two  kinds  of  colouring  matter,  the  one  yellow, 
which  is  soluble  in  water,  the  other  red,  which  being  of  a  resinous 
nature,  is  insoluble  in  water,  but  soluble  in  alkaline  carbonates.  The 
first  is  never  converted  to  any  use,  as  it  dyes  only  dull  shades  of 
colour.  The  other  is  a  beautiful  rose  red,  capable  of  dyeing  every 
shade,  from  the  palest  rose  to  the  cherry  red.  It  is  therefore  requisite 
before  the  flowers  can  be  made  available  to  separate  the  useless  from 
the  valuable  colour,  and  since  the  former  only  is  soluble  in  water,  this 
operation  is  a  matter  of  little  difficulty.  The  flowers  are  tied  in  a 
sack  and  laid  in  a  trough,  through  which  a  slender  stream  of  water  is 
constantly  flowing,  while  still  further  to  promote  the  solution  of  the 


j.rtivniL^    iithMitioii    sit    tilt?    liand; 
jn't'^-lMiity  of  Iirnpilj  tliougli  it  m 
is   ill   si)nK'  iiKiisui'i^  attributable  t 
])riiicipal  Dacca  dealers  report  the 
15,000  to  1G,500  maands ;  of  whid 
are  produced  in  the  Dacca  district 
Mymensiugh,  Tipperah,  and  Furreei 
of  the  dye  at  B8.60  per  maond,  the 
would  be  from  nine  to  ten  lacs  of  n 
cultivation  is  said  to  be  largely  cxton 
Safflower  is  grown,  but  to  a  limit 
not  grow  promiscuously  all  oyer  the  c 
in  the  tract  of  country  between  the 
Six  seers  of  seeds  are  required  to  so 
under  favourable  conditions  will  yield  4 
time  for  sowing  is  October  and  Novel 
mences  in  March  and  April,  when  the  ] 
deep  orange  colour.    After  being  kep 
night  the  flowers  are  trodden  upon  bj 
This  is  repeated  for  a  few  days  until  tl 
and  the  pulpy  substance  is  then  dividei 
sun.     This  process  of  dividing  them  in 
women,  who  are  occupied  by  it  till  a  la 
most  profitable  source  of  industry,  for,  1 
the  returns  from  which  are  very  handi 
and  outlay  expended  on  it,  a  certain  kin 
seeds  which  answers  remarkably  well  : 
domestic  purposes.  The  seeds  are  also  c 
cooked  in  milk  and  sugar.    As  potas 
element  in  the  leaves  and  stalks  of  the 
substitute  for  soap  by  the  cj^^^^ 
last  conturv  ♦^^'^ 
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on  the  subject,  the  yellow  is  soluble  in  cold  water,  is  removed  by 
repeated  washings,  and  the  residue  yields  the  red  colour  by  digestion 
in  a  cold  solution  of  carbonate  of  potash,  from  which  it  is  precipitated 
by  weak  citric  acid.  The  red  colour,  or  "  carthamic  acid "  as  it  is 
called  by  some  chemists,  exceeds  in  beauty  the  colour  of  cochineal, 
but  cloths  dyed  with  it  will  not  stand  the  action  of  soap  nor  exposure 
to  the  sun  for  a  long  time. 

Safflowor,  one  of  the  great  staples  of  Eastern  Bengal,  is  a  sure 
source  of  income  to  the  ryot.  Land  subject  to  annual  inimdation  is 
the  best  fitted  for  the  plant,  and  if  it  has  remained  fallow  for  a  time, 
the  crop  gives  a  good  return  for  three  years.  The  yield  is  good  in 
the  first  year,  and  then  somewhat  less  and  less.  The  soil  is  then 
given  up,  and  rotation  practised,  as  the  crop  is  exhaustive.  A-fter 
ploughing,  the  seed,  about  four  or  five  seers  in  weight,  is  either  sown 
broad-cast  or  put  into  the  ground  by  means  of  pressure  with  the 
finger.  The  field  is  divided  into  compartments  in  order  to  enable 
the  ryot  to  go  on  with  weeding.  Eain,  when  the  tree  is  a  foot  high, 
does  it  good,  but  after  the  appearance  of  the  flower  rain  injures  it,  and 
washes  away  the  colour.  One  beegah  yields  about  1  maund  10  seers 
of  flower,  the  price  being  about  Es.l05  per  maund  of  82  tolahs— 
10  annas  to  the  seer. 

The  flower,  after  being  gathered  in,  is  trodden  down  in  mats  in 
order  to  expel  the  viscid  juice  which  it  contains,  and  then  taken  to 
the  river  and  washed  three  days  three  times ;  the  more  the  flower  is 
washed,  the  better  is  the  colour,  river  water  being  preferred  to  tank 
water.  This  substance  is  then  made  up  into  flat  balls,  about  a  dollar 
in  shape.  Males  and  females  both  work  alike  at  the  manufacture. 
There  are  picking  cycles  of  three  days  in  the  same  field.  The  stalks 
of  the  plant  are  used  as  fire  wood.  When  the  stalks  are  burnt  they 
supply  a  potash  for  bleaching  cloths. 

The  plant  flowers  in  three  and  a  half  months,  and  the  flowers 
mature  in  about  fifteen  days.  Thus  the  produce  of  seed  sown  in 
December  is  gathered  at  ihe  end  of  March,  while  the  flowers  of 
plants  sown  a  month  later  are  not  plucked  till  the  end  of  ApriL  The 
corollas  only  of  the  flower  are  gathered,  as  they  mature  after  intervals 
of  two  or  three  days,  and  the  pluckings  take  place  generally  four  or 
five  times.  The  first  flowers  are  generally  undeveloped,  and  being 
deficient  in  colour,  yield  dye  of  an  inferior  quality.  The  last  pluck- 
ings are  also  inferior,  as  the  plant  is  then  old  and  dried  up,  and  the 
colour  often  entirely  void  of  that  deep  crimson  which  is  so  much 
valued.  The  operation  of  plucking  is  principally  carried  on  by 
women,  who  are  often  employed  in  this  manner  for  eight  hours  a  day 
and  receive  two  annas  (Sd.)  for  each  day's  work.  Some  skill  and 
much  attention  are  required  to  ascertain  when  the  flowers  are  ready 
for  plucking,  and  a  sid&cient  number  of  hands  must  be  employed  to 
gather  all  the  matured  petals  in  one  day,  otherwise  the  colouring 
matter  will  be  injured  by  delay,  and  indeed  may  eventually  vanish 
altogether.  The  corollas  of  the  flower  when  gathered  are  placed  on 
a  mat  in  the  shade  and  kneaded  with  the  feet  for  about  an  hour  on 
the  evening  of  the  day  they  are  plucked,  and  then  left  for  the  night 
in  baskets,  no  water  being  used  on  the  first  day.     Next  morning  they 
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are  placed  on  a  mat  so  arranged  as  to  allow  the  water  to  nm  £reely 
away,  while  one  man  kneads  the  mass  with  his  feet  and  another  poors 
clean  water  on  it.  Filtered  water  is  hest  for  the  purpose ;  bnt^  if 
this  is  not  obtainable,  the  water  must  be  allowed  to  stand  in  yeflsels 
for  twenty-four  hours  before  it  is  used.  Muddy  water  often  spoils 
the  colour.  After  being  worked  up  in  this  way  for  about  two  hours, 
the  pulp  is  again  placed  in  baskets  and  sprinkled  with  water,  so  aa  to 
keep  it  moist  until  the  afternoon,  when  it  is  again  kneaded  in  the 
manner  above  described  for  two  hours,  and  quantities  of  clean  water 
poured  on  it  To  make  good  cakes  this  kneading  process  most  be 
repeated  morning  and  evening  for  three  days,  and  the  pulp,  which 
is  thus  kneaded  six  times,  kept  thoroughly  damp  day  and  night 
in  the  interval,  and  never  allowed  to  dij.  The  chief  componentSi 
combined  with  the  woody  fibre  of  safflower,  are — (I)  a  glutinous  sub- 
stance, (2)  a  yellow  colouring  matter,  and  (3)  a  red  colouring  matter. 
The  first  two  are  readily  soluble  in  water,  but  not  so  the  third, 
which,  however,  is  small  in  proportion  to  the  two  others.  This 
repeated  washing  and  kneading  of  the  pulp  gets  rid  of  the  valueless 
and  easily  soluble  compounds,  and  the  importance  of  this  object 
readily  explains  how  the  great  art  of  making  good  safflower  lies 
chiefly  in  the  manufacture.  To  prove  whether  the  pulp  is  ready  to 
bo  made  into  cakes,  it  must  be  placed  in  clean  water,  so  that  any  dis- 
coloration can  at  once,  bo  detected,  and  when  it  will  no  longer  yield 
colour  to  the  water  it  is  fit  for  use.  The  cakes  of  safflower  are 
mado  round  by  squeezing  the  pulp  well  between  the  palms  of  the 
hands,  they  should  be  about  1^  inch  in  diameter,  and  about  ^  inch  to 
^  inch  thick  in  the  centre,  and  tapering  to  the  edges.  Large  cakes 
are  very  brittle,  and  hence  small  cakes  are  preferred  by  the  pur^ 
chasers.  The  cakes  are  placed  on  mats  in  the  sun  to  dry  for  three 
or  four  days,  and  are  then  ready  for  sale.  While  the  cakes  are  being 
dried,  rain  or  damp  cloudy  weather  is  very  injurious  to  the  colouring 
matter,  and  the  drying  process  takes  a  longer  time.  As  moisture 
discolours  the  cakes,  they  should  be  kept  in  jars  or  other  dry  covered 
receptacles.  After  the  petals  are  plucked,  as  above  described,  the 
plants  are  allowed  to  stand  for  about  three  weeks  to  allow  the  seed  to 
mature,  and  are  then  uprooted  or  cut  down  and  spread  out  in  the  sun 
to  dry.  After  being  sufficiently  dried,  the  plants  are  beaten  with 
sticks ;  and  the  seed,  which  is  easily  separated  by  this  process,  is 
winnowed  and  made  into  oil,  which  is  used  for  lighting  and  cookmg; 
as  well  as  medicinally  in  rheumatic  and  paralytic  complaints. 

The  following  have  been  the  receipts  of  safflower  from  British 
India  in  the  United  Kingdom : 


Cwt». 

18G2  17,186 

1863  7J30 

1864  10,304 

1865  6,187 

1866  8,946 

1867  9,091 

1868  32,170 


Cwto. 

1869      8,870 

1870     12,126 

1871      13,951 

1872      7,830 

1873      9,495 

1874     13,625 

1875     3,029 


The  imports  in  1876  were  1334  bales. 

Safflower  is  extensively  cultivated  in  France  and  the  more  sonthern 
parts  of  Europe,  bot^  broeAcaaV.  mi^  m  ^t\\\.^«    There  is  a  very  im- 


SAFFRON.  379 

portant  diversity,  however,  in  the  mode  of  mannfacttiring  the  dye. 
In  France  the  flowers  are  picked  by  hand  in  dry  weather,  and  then 
carefully  dried  in  a  kiln  under  pressure.  In  Europe  the  flower 
yields  two  sorts  of  colouring  matter,  one  soluble  in  water,  producing  a 
yellow  dye,  of  no  great  beauty,  the  other  resinous,  and  best  dissolved 
by  the  fixed  alkalies.  It  is  the  last  that  is  esteemed  so  highly,  pro- 
ducing a  carmine  colour,  exceeding  in  beauty  and  delicacy  any  that 
can  be  obtained  even  from  cochineal.  The  colour  does  not  stand, 
however,  and  is  principally  employed  for  imitating  upon  silk  the 
colours  produced  by  cochineal  upon  woollen  textures. 

The  beautiful  rouge,  known  as  rouge  vSgStal,  is  extracted  from  saf- 
flowcr  dye  by  a  peculiar  chemical  process.  There  is  not  a  very  large 
demand  for  safflower  in  England.  The  great  centre  of  its  use  ap- 
pears to  be  Lyons,  where  it  is  employed  for  the  colouring  of  silks 
and  satins.  The  Bengal  ryot  subjects  the  flowers  to  repeated  wash- 
ings, to  get  rid  of  what  are  described  as — (1),  a  glutinous  substance 
therefrom,  *and  (2)  the  yellow  colouring  matter  which  they  yield. 
By  the  French  process  the  flowers  are  simply  very  carefully  dried  in 
a  kiln  under  pressure,  and  it  would  be  interesting  to  know  which 
process  yields  the  finest  dye. 

Safflower  appears  to  be  grown  to  some  extent  in  China,  for  5766  piculs 
(7207  cwt.),  valued  at  91,834Z.,  were  shipped  from  Hankow  in  1875. 

Poultry  fatten  on  the  seeds,  which  somewhat  resemble  those  of  the 
sunflower.  An  oil,  of  a  light  yellow  colour,  is  also  pressed  from  them, 
which  is  used  for  lamps  and  ordinary  purposes.  The  seeds,  which 
are  called  in  India  curdee  seeds,  contain  about  28  per  cent,  of  oil. 
They  are  imported  into  this  country  among  other  oil  seeds.  The 
marc,  or  oilcake,  is  given  to  cattle. 

Saffbon  (Croats  sativus). — This  is  a  pretty  bulbous  plant  of  the 
natural  order  Iridaceie.  It  is  alike  useful  in  food,  industry,  and 
medicine.  Although  used  to  a  small  extent  in  pharmacy,  and  as  a 
dye-stuff,  its  chief  employment  is  as  a  condiment. 

The  number  of  species  is  very  great,  but  they  may  be  divided  into 
those  which  blow  in  autumn  and  those  which  flower  in  spring.  The 
bulbs  grow  wild  in  large  quantities  on  the  sides  of  mountains,  and  in 
the  valleys  of  Sicily,  Greece,  Turkey,  Persia,  Spain,  Portugal,  and 
other  countries. 

Mr.  Hanbury  well  remarks  that  saffiron,  either  as  a  medicine,  con- 
diment, perfume,  or  dye,  has  been  highly  prized  by  mankind  from  a 
remote  period,  and  has  played  an  important  part  in  the  history  of 
commerce. 

A  peculiar  preference  for  safiron  as  a  condiment  exists  in  some 
countries,  especially  Austria,  Germany,  and  certain  districts  of 
Switzerland.  This  predilection  prevaiLs  even  in  England — at  least 
in  Cornwall,  where  the  use  of  safi&on  for  colouring  cakes  is  still 
common.  Saffiron  is  largely  used  by  the  natives  of  India  in  religious 
rites,  in  medicine,  and  for  ihe  colouring  and  flavouring  of  food.  As 
a  dye-stuff  saffiron  is  no  longer  employed  in  this  country,  having  been 
superseded  by  less  costly  substances.* 

Safi&on  contains  a  ydOlow  matter,  which,  if  extracted  and  dried,  is 

*  Pharmacographia. 
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red,  but  when  wet  is  yellow ;  it  has  a  bitter  taste,  is  easily  dissolved 
in  warm  water  and  stiLl  easier  in  alcohol,  also  in  ether  and  the  essen- 
tial oils.  The  colouring  matter  is  about  42  per  cent  of  the  safton. 
It  is  used  in  the  morocco  trade  for  colouring  ^ns. 

The  colouring  power  of  saffiron  is  very  remarkable ;  a  single  grain 
rubbed  to  fine  powder  with  a  little  sugar,  will  impart  a  distinct  tint 
of  yellow  to  10  gallons  of  water. 

This  plant  grows  wild  in  many  countries,  and  is  cnltiyated  in 
several,  such  as  Austria,  Hungary,  Russia,  Greece,  Italy,  Asia  Minor, 
Egypt,  France,  and  Spain.  The  two  principal  countriea  of  production 
are  the  arrondissements  of  Pithiviers  (Loiret),  in  France,  and  the 
province  of  Avignon,  in  Spain. 

The  production  in  France  was  estimated  in  1862  at  33,000  Ibs^ 
the  greater  part  of  which  was  sent  to  Germany,  the  price  being  about 
75  ^ncs  the  kilogramme,  or  a  total  value  of  1,000,000  francs,  equals 
40,000/. 

The  production  of  saffiron  in  France  is  chiefly  confined  to  three 
departments,  of  which  Loiret  produces  the  largest  amount  and  of 
the  best  quality.  A  saffiron  field  is  not  in  full  bearing  till  the  end  of 
the  second  year,  at  the  end  of  three  years  it  is  exhausted,  and,  ac- 
cording to  a  local  proverb,  the  land  is  then  so  poisoned  that  it  cannot 
bo  used  for  the  same  purpose  for  15  or  16  years  more.  The  average 
crop  of  the  second  and  third  year  is  various,  from  10  to  30  kilo- 
grammes per  hectare,  or  from  9  lbs.  to  27  lbs.  per  acre  of  dry  pistils. 
Each  acre  produces  600,000  to  700,000  bulbs,  and  each  bulb  two  or 
three  flowers.  About  30,000  flowers  are  required  to  produce  2  lbs. 
of  fresh  pistils,  which,  when  dried,  are  reduced  to  one-fifth  of  that 
weight;  the  pistils  are  the  only  productive  part  of  the  flower,  the 
rest  is  waste.  The  labour  of  picking  such  enormous  quantities  of 
flowers  by  hand  is  great,  and  when  the  crop  is  large  and  labourers  are 
scarce,  the  flowers  are  carried  into  the  villages  and  small  towns 
round  about,  to  be  picked  by  women  and  children  at  home.  In  such 
cases  all  the  world  is  busy  saflron-picking ;  artisans,  shopkeepers, 
gentlemen,  and  ladies,  freely  assist  in  the  work,  the  poor  working  for 
their  own  profit,  the  rich  for  the  benefit  of  the  necessitous.  The 
farmer  has  to  pay  from  about  lOd.  to  45.  a  pound  for  the  picking, 
according  to  the  abundance  of  the  crop.  When  the  pistils  are  sepa- 
rated they  have  to  be  dried,  and  this  operation  is  effected  by  placing 
about  a  pound  of  fresh  pistils  at  a  time  in  a  horsehair  sieve,  suspended 
over  a  little  charcoal  furnace.  As  soon  as  it  is  dry  the  saffix>n  is 
ready  for  sale.  Commercial  travellers  generally  buy  up  the  safiGron, 
which  goes  by  the  name  of  the  iQost  famous  district,  the  old  province 
of  Gatiiiais,  principally  for  Germany,  where  it  is  said  to  be  mixed 
with  Spanish  safiron  and  resold  as  a  German  product. 

Saffirou  requires  a  peculiar  soil,  and  the  land  which  suits  it  is 
worth  from  3Z.  to  4Z.  per  acre,  or  double  that  of  ordinary  land  in 
the  same  district.  The  saflron  sells  on  an  average  for  30«.  or  2L  per 
pound,  and  when  very  fine  for  double  those  rates. 

The  following  is  an  analysis  of  a  good  saffron  growing  soil  in  the 
neighbourhood  of  the  town  of  Pinseaux,  in  the  celebrated  district  of 
Gatinais : 
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Quartzose  sand 0*268 

Silica  and  alamioa 0*279 

Oxide  of  iron       0*020 

Carbonate  of  lime       0*370 

Water  and  organic  matters       0*063 

Total        1*000 


A  good  description  of  tho  culture  and  preparation  of  saffiron  in 
France,  by  M.  H.  Dumesnil,  is  published  in  the  sixteenth  volume 
of  the  ^Bulletin  of  the  Paris  Society  of  Acclimatation,  p.  205,  for 
1869  ;  and  in  the  volume  for  1874,  p.  356,  there  is  a  descriptive  note 
of  the  results  arising  from  some  foreign  species  of  crocus  introduced 
into  Franco. 

In  the  Midi  tho  culture  of  saffiron  is  only  carried  on  in  the  depart- 
ment of  Yaucluse ;  but  the  quality,  although  appreciated,  is  considered 
inferior  to  that  of  the  ancient  French  province  of  GUtinais.  There 
has  long  been  a  largo  commerce  in  saf&on  carried  on  at  Marseilles. 
In  1862  the  French  imports  were  43,974  kilos,  from  Spain,  of  which 
12,210  kilos,  were  re-exported.  In  1874,  45,687  kilos,  were  imported 
at  Marseilles,  nearly  all  from  Spain.  THe  exports  thence  rose  to 
31,535  kilos.     The  total  exports  from  France  were,  in — 

Kilos. 

1872 59,844 

1873 99,467 

1874 83,440 

The  production  of  Spain  is  about  double  that  of  France,  and, 
adding  the  growth  of  other  countries,  the  value  of  the  safi&on  pro- 
duced must  exceed  a  quarter  of  a  million  sterling. 

In  Sicily  and  in  a  number  of  the  provinces  of  Southern  Germany, 
saffron  is  planted  with  care  in  gardens,  and  when  brought  to  perfec- 
tion fine  results  are  obtained  in  the  shape  of  good  colouring  material. 
Under  culture  it  rapidly  thrives,  and  it  is  from  these  sections  that  a 
large  amount  of  the  safi^n  used  in  tho  arts  and  manufactures  is 
obtained.  On  the  seed-bearer  of  tho  flower  there  is  a  threadlike  hook 
or  fork,  which  at.  its  upper  end  terminates  in  three  thick  dark  orange- 
coloured  nerves  or  masses;  to  save  and  collect  these  tissues  the 
flowers  are  gathered  in  the  fall,  just  as  they  are  breaking  or  a  little 
before ;  they  are  plucked  only  in  the  morning,  and  these  little  masses 
are  then  pulled  out  with  a  considerable  portion  of  the  threadlike  stem 
to  which  they  adhere.  It  is  the  dried  stigmas,  the  trifid  orange- 
coloured  tops  of  the  central  organ  of  the  flower.  The  remainder  of 
the  flower  is  useless.  The  next  operation  is  to  dry  them  in  a  gradu- 
ated heat ;  stoves  are  made  on  purpose  for  this ;  the  heat  must  be 
applied  gradually. 

SafiEron  as  it  generally  comes  into  the  trade,  consists  of  a  large 
number  of  crooked  and  mixed  up  threads,  of  a  rather  whitish  colour  ; 
if  of  a  very  good  quality  it  has  a  peculiarly  sharp,  rooty,  and  pungent 
smell,  and  a  bitter  balsam-like  taste.  There  are  a  number  of  varieties, 
the  Oriental  from  Asia,  the  Asiatic  from  Turkey  and  other  sections  of 
the  East.    Since  its  price  has  risen  in  the  market  there  have  been 
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nnmorons  methods  of  adulteration  inyented;  these  ooenr,  ^Dr  the  most 
part,  in  the  saffiron  sold  in  France,  Bavaria,  and  Anstria.  The  Italian 
saffron  is  paler ;  it,  however,  dyes  a  very  good  colour.  The  English 
saffron  is  always  very  dry,  and  is  easily  pulverized,  and  therefore  is 
poorer.  The  poorer  saffix)n  comes  from  Spain,  and  is  made  heavy 
hy  the  introduction  of  a  fatty  oiL  This  can  be  easily  distinguished 
by  rubbing  a  quantity  between  the  fingers,  when  an  oily  feeling  is 
noticeable,  which  is  never  present  in  the  pure  saffiron  that  has  not 
been  tampered  with. 

Mr.  Henry  Groves,  in  giving  an  account  of  saffron  culture  in  the 
Abruzzi  district  of  the  Apennines,  states  that  adulteration  is  carried 
out  in  various  ways,  the  chief  one  being  by  mixing  with  it  shredded 
beef,  of  which  a  suitable  piece  is  boiled,  and  then  shredded  into  small 
fibres,  which  are  stained  with  saf&on  water  and  then  driedi  The 
filaments  of  the  stamens  are  also  dyed  in  the  same  manner  and  inter- 
mixed. To  make  the  saffron  water  about  15  grammes  of  the  stigmata 
are  tied  up  in  a  cloth  and  soaked  with  a  lit&e  water  or  wine,  which 
after  a  time  is  pressed  out,  and  the  process  repeated  as  long  as  any 
colouring  matter  remains.  The  exhausted  saffron  is  used  by  the 
coxmtry  people  in  their  polonto,  to  which  it  imparts  some  slight 
flavour. 

One  of  the  richest  centres  of  cultivation  of  crocus  is  Safranboly,  in 
the  vilayet  of  Eostamouny,  in  the  province  of  Anatolia,  near  the  ports 
of  the  Black  Sea,  and  therefore  not  far  from  Constantinople.  Its 
prosperity  is  entirely  owing  to  the  growth  of  safi&on.  The  bulbs  are 
transplanted  in  April ;  they  multiply  very  rapidly,  and  in  three  years' 
time  yield  an  abundant  crop  in  autumn,  which  fetches  about  65  francs 
per  lb.  It  is  frequently  met  with  in  a  sophisticated  state,  owing  to  its 
high  price;  indeed,  according  to  Pereira,  it  takes  nine  flowers  to  make 
up  a  grain  of  marketable  saffron,  so  that  it  does  not  require  less  than 
4320  flowers  to  yield  one  ounce.  Some  assert  that  to  produce  1  lb. 
of  dry  saffiron  107,520  flowers  are  necessary ;  while  others  put  the 
quantity  as  high  as  203,920  flowers.  According  to  Dumesnil  (Acad, 
dcs  Sciences)  7000  to  8000  flowers  are  required  for  yielding  17^  oi. 
of  fresh  saffron,  and  this  weight  is  reduced  to  one  fifth  by  drying. 
The  adulteration  is  effected  by  the  admixture  of  safflower,  marigold, 
or  slices  of  the  petals  of  the  pomegranate. 

Saffron  of  an  excellent  quality  is  produced  in  the  Regency  of 
Tunis.  The  culture  is  carried  on  about  the  town  of  Tastus,  but  only 
on  a  small  scale.  Saffix>n  is  grown  in  Ohina  and  Japan,  and  the 
mountains  of  Cashmere,  but  it  is  not  the  same  species  as  that  grown 
in  Europe. 

TuBMBBio. — This  dye-stuff  is  the  produce  of  the  rhizomes  of 
Curcuma  longa.  These  as  entering  into  commerce  differ  materially  in 
their  exterior  form,  and  have  hence  been  attributed  to  different  plants, 
but  they  are  all  the  produce  of  C,  longa.  Messrs.  Fluckiger  and 
Hanbury,  in  their  *  History  of  the  Principal  Drugs,'  give  a  good  defi- 
nition of  the  two  sorts  of  rhizome  which  enter  into  commerce,  the 
central  or  round,  and  the  lateral  or  long.  "  The  former  are  ovate, 
pyriform  or  sub-spherical,  sometimes  pointed  at  the  upper  end,  and 
crowned  with  the  remains  of  leaves,  while  the  sides  are  beset  with 
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those  of  roots  and  marked  with  concentric  ridges.  The  diameter  is 
very  variable,  but  it  is  seldom  less  than  three-fourths  of  an  inch,  and  is 
frequently  much  more.  They  are  often  cut  and  usually  scalded  in 
order  to  destroy  their  vitality  and  facilitate  drying,  as  they  are 
exposed  to  the  son  for  three  or  four  days. 

"  The  lateral  rhizomes  are  sub-cylindrical,  attenuated  towards  either 
end,  generally  curved,  covered  with  a  rugose  skin,  and  marked  more 
or  less  plainly  with  transverse  rings.  Sometimes  one,  two,  or  more 
abort  knobs  or  shoots  grow  out  on  one  side.  The  rhizomes,  whether 
round  or  long,  are  very  hard  and  £rm,  exhibiting  when  broken  a  dull, 
waxy,  resinous  surface,  of  an  orange  or  orange-brown  hue,  more  or 
less  brilliant.     They  have  a  peculiar  aromatic  odour  and  taste. 

'*  Several  varieties  of  turmeric,  distinguished  by  the  names  of  the 
countries  or  districts  in  which  they  are  produced,  are  found  in  the 
English  market ;  but  although  they  present  differences  which  are 
sufficiently  appreciable  to  the  eye  of  the  experienced  dealer,  the 
characters  of  each  sort  are  scarcely  so  marked  or  so  constant  as  to  be 
recognisable  by  mere  verbal  description." 

China  turmeric  is  the  most  esteemed,  but  it  is  seldom  to  be  met 
with  in  the  European  market.  A  good  deal  is  imported  from  Takow, 
in  Formosa,  to  Chinese  ports,  as  the  following  figures  show : 


Plcub". 

1868 8460 

1869 7231 


PIcolfl. 

1870 7692 

1871 7587 


3871  piculs  were  imported  at  Shanghai  in  1871 ;  559  piculs  at 
Amoy  ;  1049  at  Ningpo ;  2104  at  Tientsin,  and  209  at  Newchwang. 

Madras  turmeric  is  a  fine  sort,  in  large  bold  pieces,  called  '^  fingers.*' 
Sometimes  packages  of  it  contain  exclusively  round  rhizomes,  while 
others  are  made  up  entirely  of  the  long  or  lateral.  Bengal  turmeric 
dififers  from  the  other  varieties  chiefly  in  its  deeper  tint,  and  hence  is 
the  sort  preferred  for  dyeing  purposes.    It  fetches  about  22«.  per  cwt. 

Java  turmeric  presents  no  very  distinctive  features,  it  is  dusted 
with  its  own  powder,  and  does  not  show  when  broken  a  very  brilliant 
colour. 

Cochin  turmeric  would  seem  to  be  the  produce  of  another  species  of 
Curcuma.  It  consists  exclusively  of  a  bulb-shaped  rhizome  of  large 
dimensions,  out  transversely  or  longitudinally  into  slices  or  segments. 
The  cortical  part  is  dull  brown ;  the  inner  surface  is  homy,  and  of  a 
deep  orange-brown,  or  when  in  thin  shavings  of  a  brilliant  yellow. 
The  entire  rhizomes  are  thick,  short,  conical,  and  of  enormous  size, 
some  attaining  as  much  as  2)  inches  in  diameter. 

The  Curcuma  longa  grows  wild  in  the  province  of  Mysore,  and  is 
probably  indigenous  to  various  other  parts;  it  is  cultivated  very 
generally  in  most  districts  of  India.  It  thrives  well  in  a  rich  light 
soil,  and  is  readily  increased  by  ofiyioots  from  the  roots.  An  acre 
yields  about  2000  lbs.  of  the  fresh  roots. 

It  is  chiefly  used  in  Europe  as  a  dye-stufiE^  and  the  powder  affords 
without  a  mordant  a  yellow  dye,  which  is  brilliant  but  not  per- 
manent. It  is  largely  used  by  native  females  in  India  to  colour  their 
faces.  Mixed  with  the  pulverised  sappan  wood  it  forms  the  red 
powder  used  by  the  Hindoos,  under  the  name  of  faug,  in  the  Hull 
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festival  games.     It  is  extensively  used  in  cooking  in  the  Easiy 
pecially  as  an  ingredient  in  curry  powder;  indeed  there  are  few 
articles  of  food  that  are  not  there  flavoured  with  turmeric 

It  used  to  be  used  medicinally  in  this  country,  but  mainifcinB  a 
high  reputation  among  native  practitioners  in  the  East  as  a  cordial 
and  stomachic,  as  antiscorbutic,  and  stimulating  the  digestive  organs. 
It  is  frequently  given  in  the  fresh  state  as  an  anthelmintic,  and  in 
diarrhoea.  The  imports  are  comparatively  large.  Twen^  years  ago 
we  only  imported  27  tons.  From  1857  to  1859  it  averaged  2200  tons, 
now  the  average  is  2000  tons  yearly,  of  which  about  half  is  reehipped 
to  the  Continent,  for  use  in  IVance,  Russia,  and  Gtermany. 

Mr.  B.  S.  Hepburn,  chemist,  of  Panama,  writes  me  under  date 
February  20,  1877,  that  the  turmeric  grown'  in  the  Isthmus  is  very 
fine,  but  the  growers  there  are  ignorant  of  its  commercial  value. 
The  price  now  (March  1877)  ranges  from  12s.  6d,  to  2  60.  per  cwi. 

The  imports  were  as  follows  in  the  years  stated ;  no  later  official 
details  have  been  published : 


Year. 

QnADtitj. 

Valae. 

tons. 

£ 

1866 

1499 

34,799 

1867 

1814 

40,555 

1868 

2183 

46,523 

1869 

3214 

65,218 

1870 

2245 

44,639 

Our  receipts  are  chiefly  from  Madras  and  BengaL  The  imports 
into  London  in  1876  were  1827  tons.  The  shipments  made  from 
Bombay  (some  30,000  cwt.)  go  chiefly  to  Sind  and  the  Persian  Gulf, 
and  but  little  from  Uience  reaches  Europe. 

CxjTOH. — Perhaps  less  is  known  in  commercial  circles  of  the  history 
and  origin  of  the  inspissated  extracts  known  as  cutch  and  gambier, 
which  are  now  imported  to  so  large  an  amount  for  tanning  and  dyeing 
purposes,  than  of  any  other  products.  The  misnomer  of  "Terra 
Japonica,"  which  was  so  long  applied  to  gambier  in  the  of&cial  trade 
returns,  has  now  been  got  rid  of,  and  the  two  extracts  appear  under 
their  proper  names.  Although  they  are  fr^uently  confounded  t)j 
many,  cutch  and  gambier  are  obtained  from  different  sources  and 
diflbront  plants.  It  may,  therefore,  be  well  to  give  some  detailed 
description  of  them,  and  of  the  great  progress  they  have  made,  until 
our  imports  of  these  two  products  now  reach  a  value  of  nearly  three 
quarters  of  a  million.  The  imports  in  the  last  two  years  were  as 
follows : 


Year. 


1875 
1876 


Catch. 


Quantity. 


Value. 


tons. 
5,821 
4,956 


£ 

141,412 
120,872 


Gambier. 


Qnantitj. 


Value. 


tona. 
23,299 
21,712 


£ 
606,050 
493,120 
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The  cntch  of  commorco  is  obtainod  chiefly  from  two  species  of 
Ac€una.  The  common  name,  catechu,  under  which  it  sometimes 
passes,  is  derived  from'  Odte,  a  tree,  and  chu,  juice.  It  is  usually  called 
in  India  kat  or  kiit  The  trees  from  which  it  is  prepared  are  chiefly : 
(1)  Acacia  Catechu,  Willd. ;  Mimosa  Sundra,  Koxb.,  a  tree  30  or  io 
feet  high,  with  dark-grey  or  brown  bark,  reddish  and  fibrous  inter- 
nally. This  tree  is  common  in  most  parts  of  India  and  Burmah,  where 
it  is  highly  valued  for  its  wood,  which  is  used  for  posts,  and  for  various 
domestic  purposes,  as  woll  as  for  making  catechu  and  charcoal,  while 
the  astringent  bark  serves  for  tanning.  (2)  A.  Suma^  Kurz ;  Mimosa 
Suma,  Boxb.,  is  a  largo  tree,  with  white  bark,  nearly  related  to  the  pre- 
ceding, but  not  having  so  extensive  a  geographical  range.  It  grows 
in  the  south  of  India  (Mysore),  Bengal,  and  Guzerat.  The  bark  is 
used  in  tanning,  and  catechu  is  made  from  the  heart-wood,  but  not  so 
extensively  as  from  the  former  species.  The  process  for  preparing  it 
varies  slightly  in  different  districts.  The  tree  is  reckoned  to  bo  of 
proper  age  when  its  trunk  is  about  a  foot  in  diameter.  It  is  then  cut 
down,  and  the  wholo  of  the  woody  part,  with  the  exception  of  the 
smaller  branches  and  the  bark,  is  chopped  into  chips.  Some  accounts 
state  that  only  the  darker  heart-wood  is  thus  used.  The  chips  are 
then  placed  with  water  in  earthen  jars,  a  series  of  which  are  arranged 
over  a  mud-built  fireplace,  usually  in  the  open  air.  Here  the  water  is 
made  to  boil,  the  liquor,  as  it  becomes  thick  and  strong,  being 
decanted  into  another  vessel,  in  which  the  evaporation  is  continued, 
until  the  extract  is  sufficiently  inspissated,  when  it  is  poured  into 
moulds  made  of  clay,  or  of  leaves  pinned  together  in  the  shape  of 
cups,  or  in  some  districts  on  to  a  mat  covered  with  the  ashes  of  cow- 
dung  ;  the  drying  in  each  case  being  completed  by  exposure  to  the 
sun  and  air.  The  product  is  a  dark-brown  extract,  which  is  the  usual 
form  in  which  cutch  is  known  in  Europe.  In  Eumaon,  in  the  north 
of  India,  a  slight  modification  of  the  process  affords  a  drug  of  very 
different  appearance.  Instead  of  evaporating  the  decoction  to  the 
condition  of  an  extract,  the  inspissation  is  stopped  at  a  certain  point, 
and  the  liquor  allowed  to  cool,  coagulate,  and  crystallise  over  twigs 
and  leaves  thrown  into  the  pots  for  tiie  purpose.  How  this  substauco 
is  finished  off  we  do  not  exactly  know,  but  it  is  stated  that  by  tljis 
process  there  is  obtained  from  each  pot  about  2  lbs.  of  *^  kath,"  or 
catechu,  of  an  ashy  whitish  appearance.  This  product  is  brought 
down  from  Berar  and  Nepaul  to  Calcutta.  The  cutch  of  Pegu  has  a 
high  reputation.  Catechu  contains  about  50  per  cent,  of  tannin.  It 
is  used  by  dyers,  not  as  a  dyestuff^  however,  but  as  a  source  of  tannic 
acid,  which  it  contains  in  a  very  large  quantity,  and  this  has  the 
property  of  forming,  with  a  solution  of  a  salt  of  sesquioxide  of  iron, 
an  exceedingly  deep,  bluish-black  liquid  (ink).  Catechu  is  used  also 
in  medicine  as  an  astringent,  on  account  of  the  large  quantity  of 
tannic  acid  which  it  contains. 

According  to  some  accounts  cutch,  or  catechu,  is  prepared  thus : 
The  tree  is  cut  down  to  about  6  to  12  inches  from  the  ground,  and  the 
inner  wood  chopped  into  small  pieces,  the  smaller  branches  iind  bark 
being  rejected.  The  chopped  wood  is  then  taken  to  the  place  of 
manufacture,  generally  under  trees  in  the  open  air,  and  placed  over  a 
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brifik  fire  in  mnd  jars,  called  garrahs,  filled  with  about  two-tbirdfl  of 
water.  This  is  allowed  to  boil  down,  till,  with  the  extracted  matter, 
it  forms  a  liquid  of  synipy  consistence.  The  contents  of  several  jars 
arc  then  poured  into  a  Ifu^er  jar  and  then  placed  over  a  brisk  fire  for 
a  period  of  from  two  to  fonr  hoars,  and,  when  sufficiently  boiled 
down,  it  is  poured  out  over  mats  covered  with  ashes  of  cowdung  and 
allowoil  to  dry.     The  wood  when  dry  is  used  for  fueL 

The  King  of  Burmoh  has  the  monopoly  of  this  manufacture,  of 
which  a  considerable  quantity  is  exported.  An  official  report,  pub- 
lished at  Rangoon,  says : 

*'  The  reservation  of  the  Acacia  Catechu  for  the  production  of  cutch, 
in  portions  of  the  Thayet  and  Promc  districts  of  British  Burmah^  has 
been  of  much  advantage  to  the  trade,  for  the  following  figures  show, 
that  whilst  during  the  last  year  or  two  there  has  been  a  large  falling 
off  in  the  imports  from  Upper  Burmah,  the  out-turn  within  BritiBh 
territory  has  incrcascsl : 


Year. 


1871-72 
1S72-73 
187;i-74 
1874-75 


Kxport*  fh»m 
I  I*egu. 

'  nidN. 

224,564 
I      41«;.987 

247,4tJ8 
I      274,480 


Imported  from  '     Balance  pro- 
Upiier  Burmab.    daoed  in  nga. 


nida. 

07,530 

153,028 

62,581 

50,163 


I 


mdii. 
127,028 
203,359 
184,887 
224,273 


"  There  should  bo  no  serious  objection  to  reserving  further  areas 
for  the  growth  of  this  tree  on  the  banks  of  the  Naweng  river  in  the 
Prome  district,  by  which  stream  firewood  and  the  cutch  manufacture 
could  easily  bo  brought  to  market.  There  is  a  great  demand  for  fuel 
for  the  river  steamers,  and  the  present  supply  is  by  no  means  of  first- 
class  quality ;  at  the  same  time,  the  cutch  market  is  in  a  satisfactory 
state,  and  is  likely  to  continue  so/' 

Other  kinds  of  catechu  ore  prepared  in  India.  The  commonest  kind 
is  that  from  the  nut  of  the  Areca  Catechu,  Heyne  gives  the  following 
lis  the  mode  of  preparation  in  Mysore  : — The  nuts  are  boiled  for  some 
hours  in  an  iron  vokscI,  which  furnishes  the  astringent  extract  called 
koBsa,  which  is  black,  and  mixed  with  paddy  husks  and  other  im- 
purities. After  the  nuts  are  dried,  they  are  put  into  a  fresh  quantity 
of  water  and  boiled  again,  and  this  water  being  inspissated  like  the 
fonner,  yields  the  best  kind  of  catechu,  called  cooney.  It  is  yellowish- 
brown,  has  an  earthy  fracture,  and  is  free  from  the  admixture  of 
foreign  bodies. 

The  betel  nuts  are  prepared  for  use  in  various  ways.  They  are  boiled, 
and  when  the  water  has  become  red  and  thick  the  nuts  are  taken  out, 
cut  in  slices  witli  a  simple  lever  cutter,  and  dried  in  the  sun ;  they  are 
then  once  more  steeped  in  the  liquid  and  again  dried.  From  the 
decoction  of  the  nuts  two  kinds  of  catochu  are  obtained,  one  called 
cattacumboo,  is  used  as  a  masticatory  chewed  with  the  betel  leaf;  the 
other,  called  cash  cuttie,  is  used  medicinally  as  an  astringent. 

The  collection  and  preparation  of  the  betel  nuts  are  described  under 
the  head  of  the  Betel  Palm,  p.  279. 
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Besides  the  quantity  of  cutch  sent  to  Europe  from  Singapore 
there  is  a  considerable  export  to  Java,  Cochin  China,  and  other 
neighbouring  countries ;  15,252  cwt.  of  cutoh  were  imported  into 
Penang  in  1870. 

The  imports  of  cutch  into  the  United  Kingdom  were  in — 


Tons. 

Tons. 

1866  ..   . 

.   ..  2434 

1872  ..   .. 

..  5622 

1867  ..   . 

.   ..  2111 

1873  ..   . 

.   ..  6998 

18C8  ..   ., 

..  3541 

1874  ..   .. 

.   ..  4593 

1869  ..   . 

.   ..  2573 

1875  ..   . 

.   ..  5821 

1870  ..   . 

.   . .  5946 

1876  ..   ., 

.   ..  4956 

1871  ..   . 

.   ..  5532 

British  India  supplies  the  largest  portion. 

Gambier. — The  gambier  plant  is  a  stout,  climbing  shrub,  a  native 
of  the  countries  bordering  on  the  Straits  of  Malacca,  and  especially  of 
the  numerous  islands  at  their  eastern  end.  There  would  appear  to 
be  two  species  employed: — (1)  The  Uncaria  Oambir^  Eoxb. ;  the 
Naudea  Gambit  of  Hunter.  (2)  Uncaria  acida^  Hunt.  The  cultiva- 
tion and  manufacture  seem  to  have  been  conmienced  at  Singapore  in 
1819,  and  it  rapidly  extended,  until  there  were  about  600  or  800 
plantations;  but,  owing  to  a  scarcity  of  fuel,  without  an  abundant 
supply  of  which  manufacture  is  impossible,  and  labour  becoming  also 
dear,  they  were  reduced  to  about  400  in  1850,  and  in  1866  the  cultiva- 
tion was  fast  disappearing  on  the  island.  Of  late  years,  owing  to  an 
increased  demand  for  the  product,  and  higher  prices  ruling,  it  has 
rapidly  recovered.  The  first  shipments  from  Singapore  were  3234  cwts. 
in  1830 ;  in  1834,  2322  cwts.  were  sent  to  England,  the  price  being 
more  moderate,  and  its  use  becoming  better  understood,  an  active 
demand  arose,  which  has  since  continued.  The  culture  is  also  largely 
pursued  on  the  mainland,  where,  in  1851,  there  were  200  plantations. 
In  the  islands  of  the  Khio  Linga  Archipelago,  lying  south-east  of  Singa- 
pore, and  on  the  Island  of  Bintang,  the  most  northerly  of  the  group, 
there  were,  in  1854,  1250  gambier  plantations.  In  the  three  years 
ending  1870,  there  was  imported,  chiefly  from  Rhio,  into  Singapore  an 
average  of  240,000  cwts.  of  gambier.  The  total  exports  from  Singa- 
pore in  1870  were  34,550  tons,  and  in  1871,  34,248  tons,  of  which 
19,550  were  received  ftom  Bhio  and  the  Malay  Peninsula.  In  1872, 
190,600  piculs  were  made  in  Rhio.  The  plant  is  propagated  either  by 
seeds  or  cuttings,  but  the  latter  are  preferred.  At  the  expiration  of 
fourteen  months  the  first  cutting  of  the  branches,  with  the  leaves  on, 
is  made.  The  plantations  are  often  formed  in  clearings  of  the  jungle, 
where  they  last  for  a  few  years,  and  are  then  abandoned,  owing  to 
the  impoverishment  of  the  soil  and  the  irrepressible  growth  of  the 
^  lalang "  grass  {Imperata  Koenigii,  Beauv.),  which  is  more  dif&cult 
to  eradicate  than  even  primeval  jungle.  It  has  been  found  profitable 
to  combine  with  the  cultivation  of  gambier  that  of  pepper,  for  which 
the  boiled  leaves  of  the  gambier  form  an  excellent  manure.  The 
gambier  plants  are  allowed  to  grow  from  8  to  10  feet  high,  and  as 
their  foliage  is  always  in  season,  each  plant  is  stripped  tluree  or  four 
times  in  the  year.     The  apparatus  and  all  that  belongs  to  the  mairo* 
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\Slll•K■^a  >tirl;   up  ai.tl   down 
stitlx,  aii.l  llir  tliiclvclutl    p<»rt 

tlu^  same  tiiiu^  the  whole  is  ii. 
roKult  which  t]io  workman  afB 
Htirring  round.     Though  wo  t 
man's  opinion,  it  is  roasonable 
tho  liquor  favours  the  crystall 
croto  form  tlian  it  might  oth 
which  is  said  by  another  writ 
now  placed  in  shallow,  square 
is  cut  into  cu1)os  and  dried  in 
second  time,  and  finally  washet 
anotlicr  o|)eration.     A  plantatio 
on  an  average  70,000"  to  80,000 
of  gain])ier  daily.     (*  Pharmacog. 
The  following  have  been  the 
Kingdom : 

Toil!*. 
1S«(> 12,845 

18(17 13,237 

ISC.S 20,2:K) 

18G1) 10,267 

1870 10,050 

1«71 25,175 

Annotta,  or  Arnotto. — The 
dye-stuff  is  chiefly  carried  on  ii 
and  Cayenne,  where  it  is  kno\i 
South  America  as  achiotc.  It  is 
tree  or  shrub,  the  Bixa  orellana, 
Americii,  the  East  and  West  Tn'i 
in  tho  TVo/» — 


ANNOTTA,  OB  ABNOTTO. 


389 


pounding  with  a  wooden  pestle.  The  seeds  are  romoYcd  by  straining 
the  mass  through  a  sieve ;  and  the  pulp  being  allowed  to  settle,  the  water 
is  gently  poured  off,  and  the  pulp  put  into  shallow  vessels,  in  which  it 
is  gradually  dried  in  the  shade.  After  acquiring  a  proper  consistence 
it  is  made  into  cylindrical  rolls  or  balls,  and  placed  in  an  airy  place 
to  dry,  after  which  it  is  sent  to  market.  It  used  to  be  most  common 
in  this  form  of  small  rolls,  each  2  or  3  ozs.  in  weight,  hard,  dry,  and 
compact;  brownish  without  and  red  within.  The  other  process  of 
manufacture  is  that  pursued  in  Cayenne.  The  pulp  and  seeds  together 
are  bruised  in  wooden  vessels,  and  hot  water  poured  over  them ;  they 
are  then  left  to  soak  for  several  days,  and  afterwards  passed  tlurough 
a  close  sieve  to  separate  the  seeds.  The  matter  is  then  left  to  ferment 
for  about  a  week,  when  the  water  is  gently  poured  off,  and  the  solid 
part  left  to  dry  in  the  shade.  When  it  has  acquired  the  consistence  of 
solid  paste,  it  is  formed  into  cakes  of  3  or  4  lbs.  weight,  which  are 
wrapped  in  the  loaves  of  the  banana,  and  known  in  commerce  as 
flag  amotto.  This  variety  is  of  a  bright  yellow  colour,  rather  soft 
to  the  touch,  and  of  considerable  solidity. 

Labat  informs  us  that  the  Indians  prepare  an  annotta  greatly 
superior  to  tliat  which  is  brought  to  us,  of  a  bright  shining  red 
colour,  almost  equal  to  carmine.  For  this  purpose,  instead  of  stuping 
and  fermenting  the  seeds  in  water  they  rub  them  with  the  hands, 
previously  dipped  in  oil,  till  the  pulp  comes  off  and  is  reduced  to  a 
clear  paste,  which  is  scraped  off  from  the  hands  with  a  knife,  and 
laid  on  a  clean  leaf  in  the  shade  to  dry.  Mixed  with  lemon  juice  and 
gum,  it  makes  the  crimson  paint  with  which  Indians  adorn  their 
bodies ;  and  they  employ  the  leaves  and  roots  in  cookery  to  increase 
the  flavour  and  give  a  saffron  colour. 

It  owes  its  value  to  the  colouring  matter  bixin  and  orellin,  which 
constitute  about  20  per  cent,  of  good  dry  annotta.  Fresh  annotta 
contains  more  than  half  its  weight  of  water.  It  was  formerly  em- 
ployed in  dyeing  wool  and  silks,  but  its  colour  though  beautiful  at  first 
soon  fades,  and  hence  it  has  been  abandoned  for  more  permanent  dyes. 

Annotta  is  principally  consumed  by  painters  and  dyers ;  but  it  is 
also  used  to  colour  cheese  with  a  pale  yellow  or  flesh  colour.  The 
Dutch  use  it  for  heightening  the  colour  of  their  butter,  and  it  is  em- 
ployed for  the  same  purpose  in  some  American  and  English  dairies. 

The  following  shows  the  position  of  the  production  of  this  dye- 
stuff  in  the  two  French  colonies : 


Year. 

^Qiuulaloupe. 

French  Guiana. 

HocUrcs 

Hectares 

under 

Produce. 

under 

Produce. 

Culture. 

Culture. 

kilcM. 

kilos. 

1869 

385 

313,200 

2,182 

626,362 

1870 

496 

379,400 

2,456 

691,998 

1871 

687 

675,938 

2,233 

659,295 

1872 

725 

668,896 

1,945 

487,579 

1873 

661 

542,850 

1,832 

463,087 

1874 

528 

369,600 

1,783 

445,915 
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In  Guodalonpe  there  are  48  plantations  on  which  it  is  grown, 
employing  1044  labourers.  In  IVench  Gniana  there  are  568,  which 
employ  2110  hands.  The  net  value  of  the  crop  in  1874,  after 
deducting  expenses  of  culture,  &o.,  was  stated  at  85671. 

The  Board  of  Trade  having  ceased  to  particularize  the  imports 
of  this  article  into  the  United  Kingdom,  there  are  no  later  retoms^ 
available  than  those  of  1870.    The  following  are  the  imports  and 
value  for  a  few  years  in  cwts. : 


Ynr. 

Roll. 

Flag. 

cwts. 

cwts. 

1866 

1209 

26.S1 

18G7 

2480 

2860 

1868 

10:W 

2981 

1869 

2670 

3111 

1870 

773 

3903 

The  flag  annotta  is  worth  double  the  price  of  roll  annotta.  The 
prices  in  March,  1877,  were  2d.  to  9d.  per  lb.  for  roll,  and  5(2.  to 
U.  C)d,  for  flag. 

Henna  (Lawsonia  idha,  Lamk.  ;  L,  spitwaa,  and  inermis,  Lin. ; 
Alcanna  apinosa,  Gaert.).  This  plant  grows  plentifully  in  Egypt  and 
in  most  parts  of  the  East,  as  for  as  India.  From  the  leaves  a  paste 
is  compounded  with  wliich  every  Eastern  beauty  colours  her  hands 
and  feet.  Nay,  so  ancient  is  the  custom,  that  mummies  have  been 
found  with  their  nails  dyed  with  henna.  In  later  times,  Mahommed 
used  henna  as  a  dye  for  his  beard,  and  the  fashion  was  followed  by 
several  of  the  caliphs.  The  use  of  henna  is  scarcely  to  be  called  a 
caprice  in  the  oast.  There  is  a  quality  in  the  drug  which  gently 
restrains  perspiration  in  the  hands  and  feet,  and  produces  an  agree- 
able coolness,  equally  conducive  to  health  and  comfort.  It  forms  an 
important  article  of  commerce  in  all  the  Arabian  towns.  The  pro- 
duction in  Egypt  is  said  to  exceed  6,500,000  lbs. ;  2216  cwt.,  valued  at 
iJ545/.,  were  shipped  from  Morocco  in  1873. 

Henna  is  largely  used  throughout  Turkey,  Egypt,  Syria,  Persia,  and 
India,  as  a  substantive  dye-stuff.  It  is  but  slightly,  if  at  all,  soluble  in 
cold  water,  but  warm  water  into  which  a  little  lime  has  been  thrown 
iHja  lily  dissolves  out  the  colouring  matter. 

Henna  is  cultivated  on  a  large  scale  at  Touat ;  a  portion  of  this 
region  beai-s  the  significant  name  of  the  Henna  Touat.  The  caravans 
4)f  Sahara  supply  all  the  Moghreb  with  it,  and  gi*eat  use  is  made  of 
tlie  plant  as  a  cosmetic.  European  industry  obtains  from  it  a  good 
black  dye.  It  is  sold  at  Touat,  0*10  to  0*20  centimes  for  the  rotal 
of  1500  grammes. 

Henna  api)ears  to  have  been  known  in  India  in  the  time  of  Arrian, 
as  may  be  inferred  from  his  statement  that  tlio  people  of  India  daub 
tlicir  beards  white,  red,  purple  and  green.  It  is  used  by  the  western 
Hindoos,  and  the  plant  is  abundantly  cultivated  in  tlie  vicinity  of 
Bombay.     It  is  generally  planted  in  India  in  the  gardens  and  flclds 
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around  honses  for  the  aroma  of  its  flowers.  It  blooms  all  the  year 
round,  and  forms  hedges  in  some  places.  The  leaves  are  used  to  dye 
the  hair  and  skin,  and  it  is  also  employed  to  tinge  the  nails  and  ^e 
skin  of  the  Indian  women,  especially  those  of  the  Mussulman  race ;  it 
is  mixed  with  catechu.  Medicinal  properties  are  also  attributed  to 
it ;  the  natives  use  it  in  cutaneous  affections,  in  epilepsy  and  jaundice. 

The  Turks  and  Arabs  are  very  fond  of  dyeing  the  manes,  tails  and 
hoofs  of  their  white  or  grey  horses  of  a  fine  mahogany  brown  with 
henna.  They  also  use  it  for  their  own  braids  of  hair,  a  fine  natural 
black  being  afterwards  obtained  by  a  second  dyeing  with  indigo. 

Henna  has  been  known  from  antiquity,  and  sought  for  the  perfume 
of  its  flowers.  These  are  employed  to  scent  the  oils  and  pomades 
used  to  anoint  the  body  and  give  it  suppleness.  It  was  also  used  for 
embalming,  as  the  heads  of  flowers  have  been  found  in  mummy  cases. 
The  ancients  prepared  with  the  leaves  a  powder  called  Archenda,  now 
known  as  henna.  The  females  use  it  to  improve  their  appearance,  and 
to  colour  their  hands,  feet  and  nails,  of  a  rose-orange,  a  custom 
formerly  very  extended,  but  which  is  not  now  so  fashionable  in  the 
East.* 

Some  botanists  enumerate  two  species,  L.  inermts^  and  L.  spinosOf 
while  others  hold  that,  although  the  leaves  of  the  former  are  larger 
than  those  of  the  latter,  they  are  both  the  same  species,  in  spite  of 
one  bearing  thorns  and  the  other  not.  The  best  henna  comes  from 
Mecca,  and  is  brought  to  Constantinople  by  returning  pilgrims.  In 
general  appearance  it  closely  resembles  the  common  privet.  It  is 
propagated  by  cuttings  planted  in  shady  situations,  and  is  a  fast- 
growing  shrub;  when  the  shoots  reach  the  length  of  about  3  feet,  they 
are  cut  with  a  sickle  and  stripped  of  their  leaves,  which  are  dried  in 
the  sun  and  finely  powdered  in  a  kind  of  rude  hand-mill.  In  about 
two  months  or  so,  when  a  fresh  set  of  shoots  have  reached  the  proper 
size,  a  second  gathering  is  made,  each  plant  yielding  two  or  even 
three  crops  a  year.  If  the  plant  is  cultivated  for  the  sake  of  the 
flowers,  the  shoots  are  allowed  to  grow  to  the  length  of  5  or  6  feet 
before  they  are  cut.  The  fresh  flowers,  which  give  out  a  delicious 
odour,  have  been  sold  in  the  streets  of  Alexandria  and  Cairo  from 
time  immemoriaL 

Alkanet  Hoot. — The  dark  blood-red  root  of  AnchuM  (Alkanna) 
iinctoria,  growing  on  sandy  places  around  the  Mediterranean  Sea, 
enters  into  commerce  to  a  small  extent.  It  is  insoluble  in  water,  but 
soluble  in  alcohol,  ether,  and  bisulphuret  of  carbon.  It  is  not  at  the 
present  day  employed  as  a  dye-stuff,  its  chief  uses  being  in  pharmacy 
to  colour  medicines ;  in  perfumery  to  colour  oils  and  greases,  to  stain 
woods,  and  to  give  a  tint  to  the  lime-wash  used  for  the  walls  of 
private  dwellings. 

In  China  this  root  is  used  to  bring  out  the  eruption  in  smallpox 
and  to  colour  candles.  It  fetches  from  35  to  44  dollars  the  picul ;  in 
London  it  sells  at  29«.  to  31«.  the  cwt. 

*  « Chemut  and  Druggist,*  1876,  p.  388. 
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it  requires,  and  the  otherwise  barren  situations  which  it  renders  pro- 
ductivo,  quickly  spread  it  over  the  western  face  of  the  Apennines. 
According  to  Humboldt  the  oliye  is  cultivated  with  success  in  every 
part  of  the  old  world  where  the  mean  temperature  of  the  year  is 
between  58^  and  66°  ;  the  temperature  of  the  coldest  month  not  being 
under  42^;  nor  that  of  summer  below  7V,  These  conditions  are 
found  in  Spain,  Portugal,  the  South  of  France,  Italy,  Turkey,  and 
Greece.  The  olive  also  flourishes  on  the  north-west  of  Africa,  but  is  not 
found  south  of  the  Great  Desert,  except  in  parts  of  the  Gape  Colony, 
where  it  has  been  introduced  or  grafted  on  indigenous  species. 

In  Europe  it  extends  as  far  north  as  latitude  44^°,  in  America 
scarcely  to  latitude  34° — so  much  greater  is  the  severity  of  the  winter 
on  that  side  of  the  Atlantic.  In  the  neighbourhood  of  Quito, 
situated  under  the  equator,  at  a  height  of  8000  feet  above  the  level 
of  the  sea,  where  the  temperature  varies  even  less  than  in  the  island 
climates  of  the  temperate  zone,  the  olive  attains  the  magnitude  of  the 
oak,  yet  never  produces  fruit. 

Olive  oil  may  be  said  to  form  the  cream  and  butter  of  thoso 
countries  in  which  it  is  pressed ;  the  tree  has  been  cultivated  in  all 
ages  as  the  bounteous  gift  of  heaven,  and  the  emblem  of  peace  and 
plenty.  There  is  a  common  saying  in  Italy  that  ''  if  you  want  to 
leave  a  lasting  inheritance  to  your  children's  children,  plant  an 
olive." 

In  Italy  the  young  olive  bears  fruit  at  two  years  old ;  that  is  in 
two  years  after  it  has  been  placed  in  the  plantation.  In  six  years  it 
begins  to  repay  the  expense  of  cultivation,  if  the  ground  is  not  other- 
wise cropped.  After  that  period  the  produce  is  the  surest  source  of 
wealth  to  the  flEmner. 

The  exports  of  olive  oil  from  the  principal  producing  countries  ara 
as  follows,  according  to  the  latest  returns  : 

Spain,  1873 52,129,000  kiloe. 

Italy,  1873     60,260,500     „ 

France,  1875         3,600,000     „ 

Greece,  1873 9,213,257  ooques. 

Tunis,  1873 3,472  tuns. 


We  receive  supplies  from  Portugal,  Spain,  Italy,  the  Austrian 
territories,  Greece,  Turkey,  Tripoli,  and  Tunis,  Morocco  and  other 
countries. 

Imports  of  olive  oil  into  the  United  Kingdom : 


Tuna. 

Tans. 

Tuns. 

1840  . . 

•  • 

8,783 

1853  .. 

..   10,102 

1865 

32,005 

1811  .. 

•  • 

4,734 

1854  .. 

..   12,888 

1866 

23,690 

1842  .. 

•  • 

14,095 

1855  .. 

..  25,449 

1867 

19,993 

1843  .. 

•  • 

12,094 

1856  .. 

..  21,415 

1868 

17,585 

1844  .. 

•  • 

14,962 

1857  .. 

..  18,862 

1869 

28,240 

1845  .. 

•  • 

12,315 

1858  .. 

..  25,121 

1870 

23,202 

184(5  .. 

•  • 

8,534 

1859  .. 

..  19,786 

1871 

38,281 

1847  .. 

•  • 

8,692 

1860  .. 

..  20,8.59 

1872 

24,025 

1848  .. 

•  • 

10,086 

1861  .. 

..  17,825 

1873 

35,121 

1849  .. 

. . 

16,964 

1862  .. 

..  21,095 

1874 

22,720 

1850  .. 

.  • 

20,784 

1863  .. 

..  19,866 

1875 

85,453 

1851  .. 

•  • 

11,503 

1864  .. 

..  16,705 

1876 

23,975 

1852  .. 

*• 

a,  898 

1 
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There  are  two  plant  8  covering  all  the  PeninBola — the  Tiue  and  the 
olivo  tree.  They  grow  alike  liixurioosly  in  the  cool  north,  on  the 
shorcH  of  the  Po,  and  in  the  sunny  sontti,  where  their  green  leaves 
fonn  the  ornament  even  of  Vesuvius  and  Etna. 

The  olive  tree  demands  a  dry  and  limy  soil ;  its  introdaction  into 
Italy  was  therefore  very  successful.  The  soil  of  the  Apennines, 
which  extend  through  the  whole  Peninsula  and  branch  off  in  all 
directions,  consists  mostly  of  lime,  and  is  very  favourable  to  the 
growth  of  the  olive  tree.  Wo  find  the  stately  tree,  with  its  beautifdl 
crown  and  evergreen  leaves,  spread  over  the  whole  Peninsula  where 
the  temperature  does  not  fall  below  60°. 

The  best  olive  oils  of  Italy  come  from  Qenoa,  Lucca,  and  Tuscany, 
but  excellent  qualities  are  drawn  from  the  Neapolitan  country  and 
Sicily.  The  total  production  was  estimated  in  1862  at  1,767,000 
hectolitres,  including  the  frullino  oils,  which  are  thick,  coloured,  and 
only  applicable  to  industrial  purposes,  and  the  oils  obtained  from  the 
residues,  which  •are  treated  by  sulphide  of  carbon.  The  fine  and 
ordinary  oils  are  clear,  limpid,  and  of  excellent  flavour.  The  mean 
production  of  fine  oil  is  estimated  at  13,000,000  of  kilogrammes,  and 
of  ordinary  at  9,000,000. 

The  exports  have  been  as  follows : 


Kiloe. 

1871 r2,it;i,ooo 

1872 20,0(58,000 

1873 52,129,000 


Kilod. 

1874 26,544,000 

1875 6,007,000 


The  most  extensive  use  is  made  of  the  olive.  Its  harvest  begins 
when  scarcely  ripe.  The  green  olives  are  put  into  a  solution  of  salt ; 
they  are  kept  thei*e  for  some  time,  to  cause  them  to  lose  their  natural 
bitter  taste,  them  carefully  preserved  in  vinegar,  mixed  with  different 
spices,  and  sold  in  bottles  or  small  barrels.  Those  of  Tuscany  and 
Lucca  are  considered  the  best,  on  account  of  their  light  green  colour 
and  strong  flesh.  In  all  parts  of  southern  Europe  they  are,  in  this 
form,  a  daily  food. 

The  treatment  of  the  ripe  olive  is  more  important.  They  are 
gathered  in  the  fall,  when  they  are  as  large  as  common  plums ;  their 
colour  is  (lark  green,  and  the  soft  kernel  has  changed  into  a  hard 
stone,  which  contains  a  savoury  almond.  The  flesh  is  spongy,  and 
its  little  cells  are  filled  with  the  mild  oil,  which  pours  out  at  the  least 
pressure. 

The  olivo  tree  bears  about  ten  pounds  of  fruit,  but  in  very  rich 
years  double  that  quantity  can  be  gathered.  The  finest  oil  is  tiie  so- 
called  virgin  oil.  To  obtain  the  oil  no  preparation  is  needed;  the 
freshly  gathered  olives  are  put  into  little  heaps,  and  by  their  own 
weight  the  oil  is  pressed  out,  and  is  caught  in  some  vessel.  It  is 
clear,  like  water,  has  a  delicate  nut-like  taste,  with  little  or  no  odour. 
When  the  fruits  cease  to  give  the  oil  by  themselves,  they  are  pressed 
with  small  millstones.  The  oil  gained  by  this  process  is  also  dear 
and  of  pleasant  taste.  After  this  treatment  the  ob'ves  are  still  rich  in 
oil,  which  only  demands  some  work  to  draw  it  out.  To  accomplish 
this,  the  fruits  are  put  into  sacks,  boiling  water  2>ourcd  over  them,  and 
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they  are  pressed  once  more.  The  oil  gained  by  this  process  is 
yellowish-green,  has  a  sharp  taste,  and  an  unpleasant  smell,  because 
it  contains  some  mucilaginous  matters.  Sometimes  the  so-treated 
olives  are  once  more  pressed  and  boiled  over ;  the  oil  thus  obtained 
is  called  in  France  "  huile  d'enfer,"  and  is  only  used  for  burning  or 
similar  uses.  The  olives  may  also  be  brought  to  a  fermentative 
process,  before  pressing  them,  which  gives  more  oil,  but  of  a  less  fine 
quality. 

At  Marseilles  the  olive  oils  are  classed  into  manufacturing  oil,  for 
burning  or  for  factories,  refined,  oil  from  the  pulp  or  husks,  and 
table  or  edible  oil.  The  latter  is  divided  into  superfine,  fine,  half 
fiue,  and  ordinary.  Tiie  quantity  taken  for  consumption  of  the 
dificrcut  kinds  was  as  follows: 


Refined  oil 

Oil  of  pulp  or  husks   .. 
Manu fact u  ring  oil 
Exported       


1874. 


kilo«. 
3,200,000 
1,500,000 
3,000.000 
4,000,000 


1875. 


kilos. 
6,200,000 
2.600,000 
5,700,000 
3,600,000 


The  imports  at  Marseilles  were  15,200,000  kilos,  in  1874,  and 
22,600,000  in  1875. 

The  Italians  keep  their  oil  in  stone  jars,  as  did  their  classic 
ancestors.  The  oil  for  sale  is  filled  into  barrels  of  oak  wood  im- 
ported from  Germany.  The  oil  needs  always  a  very  attentive  treat- 
ment. By  a  long  rest  some  slimy  part  of  it  settles  at  the  bottom ; 
those  dregs  must  be  removed,  or  the  oil  would  become  rancid;  there- 
fore the  barrels  are  tapped  every  six  months,  and  filled  anew.  The 
treatment  resembles  that  of  wine,  but  with  this  difference,  that  oils  of 
a  finer  quality  can  seldom  be  kept  more  than  three  years. 

The  oil  made  in  the  district  of  Oneglia  is  better  than  that  of 
Southern  Italy,  and  large  quantities  are  refined  before  being  exported. 
The  process  of  refining  the  oil  is  very  simple.  Large  shallow  tin 
boxes  are  made,  with  small  holes  pierced  in  the  bottom ;  this  is  then 
covered  with  a  thin  sheet  of  wadding.  Four,  five,  or  more  of  these 
boxes  are  placed  on  frames,  one  over  the  other,  and  the  oil  being 
puured  into  the  top  box,  is  allowed  to  soak  through  the  wadding  and 
drop  into  the  next  box,  and  so  on  until  it  gets  into  the  last,  when  it 
ruus  off  into  the  tanks.  The  wadding  absorbs  all  the  thick  particles 
contained  in  the  oil  when  it  comes  from  the  mills,  and  leaves  it  per- 
fectly clear  and  tasteless.  The  oil  thus  refined  is  almost  exclusively 
exported  to  Nice,  where  it  is  put  into  flasks,  and  sent  all  over  the  world 
as  "  Huile  do  Nice." 

From  the  island  of  Crete  about  2250  tuns  of  olive  oil  are  shipped, 
valued  at  100,000/.,  and  77,000  cwts.  of  soap,  worth  as  much  more. 

Balearic  Islands.^  The  tree  upon  which  the  olive  is  grown  is  fonnd 
wild  in  the  mountain  lands  in  these  islands,  as  a  shrub,  producing  a 
fruit  which  bears  ux>  oil.  When  brought  under  cultivation  grafting  is 
practised.    In  countries  whore  more  care  is  exorcised  in  the  prepara^ 


396  oiiivi  OIL. 

tion  of  olive  oil  than  is  displayed  here,  the  "  virgin  oil "  obtoinod  from 
the  frait  when  first  pressed  is  carefully  separated,  as  being  of  a  better 
quality  than  that  which  is  procured  by  the  application  of  hot  water  to 
the  bruised  fruit,  and  by  the  application  of  greater  pressure.  Bat  the 
quantity  of  virgin  oil  produced  in  these  islands  is  quite  insignificant, 
although  it  is  of  excellent  quality.  All  the  oil  that  can  be  squeezed 
out  of  the  olives  by  means  of  the  antiquated  machinery  still  in  nse  is 
generally  poured  into  one  common  tank  and  left  to  clarify  as  best  it 
may ;  or,  at  most,  the  olives  are  roughly  sorted,  the  inferior  ones  being 
made  into  oil  for  the  soap-boilers.  The  fruit,  whether  ripe,  over-ripe, 
half-green,  or  wholly  rotten,  or  whether  it  may  have  bee^  knocked 
down  by  the  beaters*  canes,  or  blown  down  by  the  wind  and  rain  in 
stormy  weather,  and  trodden  under  foot,  is  too  commonly  all  picked 
up  about  one  time  by  the  women  and  children  who  are  employed  at 
the  gathering  season.  It  is  then,  after  being  sorted  or  not,  as  the  case 
may  be,  crushed  under  the  millstone,  and  the  oil  drawn  by  the  appli- 
cation of  boiling  water.  The  refuse  of  the  olives  after  the  last  crashing, 
which  is  far  from  getting  out  all  the  oil  contained  in  the  polpy  mass, 
is  used  to  feed  the  fires  required  to  boil  the  water.  Probably,  nowhere 
may  be  seen  more  magnificent  olive  trees,  or  better  olives,  than  those 
grown  in  these  islands ;  but  the  oil,  from  being  unrefined,  is  often 
acrid  in  taste  and  inferior  to  that  of  other  countries. 

Syria. — Olive  oil  is  produced  throughout  the  country,  but  chiefly 
on  the  plains  of  Safct,  Nazareth,  and  Nablono.  The  average  produce 
is  estimated  at  about  7000  tims.  In  1871  about  1800  were  exported, 
and  prices  ranged  from  60/.  10«.  to  412. 10«.  per  tun.  The  plantations 
are  being  extended  principally  on  the  coast  line  between  Latakia  and 
JafifiB^  the  climate  of  which  is  peculiarly  adapted  foe  olive  coltivation. 
Nearly  half  a  million  of  new  trees  are  said  to  be  annually  planted 
throughout  the  country.  The  quality  of  the  finer  sort  of  oil  is  found 
equal  to  the  Italian,  while  that  from  the  neighbourhood  of  Sidon  is 
said  to  rival  the  finest  qualities  that  Europe  can  produce.  About  one 
half  of  tlie  oil  is  consumed  in  soap-making,  one  quarter  in  eating 
and  burning,  and  the  remaining  quarter  is  exported  chiefly  to  France. 
The  oil  press  used  is  the  rude  native  one,  and  there  is  bat  one  Euro- 
j»oan  press  in  the  country. 

The  exports  of  olive  oil  from  Greece  were  in — 

Ocquos.  Ooques. 

1871 9,213,257  1873 C, 384, 471 

1872 2,592,543  1874 2,919,421 

Like  most  other  trees  that  have  been  cultivated  for  a  length  of  time^ 
the  olive  has  produced  numerous  varieties;  different  countries,  or 
even  different  districts,  cultivating  their  peculiar  favourite. 

The  variety  longifolta  and  its  many  sub- varieties  are  chiefly  culti- 
vated in  France  and  Italy ;  the  variety  laiifolia  and  its  sub-varieties 
are  those  chiefly  cultivated  in  Spain ;  the  fruit  of  the  variety  laiifolia 
is  nearly  twice  the  size  of  the  common  olive  of  Provenoe  and  Italy, 
but  the  oil  is  greatly  inferior. 

There  are  several  varieties  of  olive,  differing  less  in  their  fruit  than 
in  the  form  of  their  leaves :  two  of  these  have  been  introduced  into 
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the  Capo  Colony,  one  of  tbem  from  England,  by  Mr.  Thomas  Berry, 
in  the  year  1821,  and  the  other  variety,  I  believe,  from  France,  eince 
that  peiiod.  The  European  olive  may  be  propagated  in  various  ways. 
Cuttings  of  nine  inches  in  length,  taken  from  one  year  old  shoots^  may 
be  planted  in  a  rich  light  soil,  and  kept  moderately  moist ;  the  ground 
ought  never  to  be  allowed  to  become  very  dry  ;  these  will  root  freely 
in  a  few  weeks,  and  bo  fit  for  transplanting  in  twelve  months.  Lli 
Italy  the  propagation  is  conducted  in  the  same  manner  in  which  it 
was  during  the  time  of  the  Eomans. 

**  An  old  tree  is  hewn  down,  and  the  *  ceppo '  or  stock  (that  is,  the 
collar  or  neck  between  the  root  and  the  trunk,  where  in  all  plants 
the  principle  of  life  more  eminently  resides),  is  cut  into  pieces  of 
nearly  the  size  and  shape  of  a  mushroom,  and  which  from  that  cir- 
cumstance are  called  novoli ;  care  at  the  same  time  is  taken  that  a 
small  portion  of  bark  shall  belong  to  each  novoli ;  these,  after  having 
been  dipped  in  manure,  are  put  into  the  earth,  soon  throw  up  shoots, 
are  transplanted  at  the  end  of  one  year,  and  in  three  years  are  fit  to 
form  an  olive  yard."*  Truncfcoons,  or  stakes  of  the  olive,  2  inches 
thick  and  5  feet  long,  may  be  driven  into  the  ground  where  they  are 
intended  to  remain,  and  root  freely.  Shoots  of  one  or  two  years' 
growth  may  be  laid  down,  giving  them  a  twist  to  crack  the  bark  ;  or 
slit  them  half-way  through,  when  they  root  very  readily.  These 
operations  should  be  performed  in  the  month  of  August. 

In  France  and  Italy  uncertainty  prevails  in  the  crops  of  olives ; 
sometimes  one  that  yields  a  profit  does  not  occur  for  six  or  eight  years 
together  ;  and  hence  it  is  considered  that  the  culture  is  less  beneficial 
to  the  peasants  of  those  countries  than  that  of  com ;  but  these  cir- 
cumstances do  not  appear  to  apply  to  the  southern  colonies,  especially 
as  the  olive  may  be  cultivated  on  ground  which  is  impenetrable  to  the 
plough  or  spade. 

France, — The  olive  is  grown  in  12  departments,  all  situated  in 
the  south ;  the  departments  where  it  is  chiefly  cultivated  are :  Yar, 
Yaucluso,  Bouches  du  Rhdne,  Grand,  and  Alpes  Maritime^.  The 
extent  of  land  occupied  with  this  tree  in  1871  was  129,143  hectares. 
The  production  in  fruit  amounted  to  2,402,610  hectolitres.  Allowing 
from  this  15  per  cent  for  fruit  eaten  locally,  there  would  remain 
2,000,000  hectolitres  converted  into  oil,  which  produced  260,000  cwts., 
valued  roughly  at  36,920,000  frs. 

The  olive  tree  is  almost  the  only  product  of  a  large  portion  of  the 
mountainous  district  of  Nice,  and  produces  (where  there  is  no  possibility 
of  other  produce  requiring  tillage  and  husbandry)  a  small  return  for 
the  labour  bestowed  on  the  trees  and  the  manufacture  of  the  oil.  Each 
small  proprietor  takes  his  olives  as  he  gathers  them  to  a  mill  in  small 
quantities,  using  it  in  common  with  his  neighbours,  and  paying  for 
its  use  a  percentage  of  his  oil,  and  the  refuse  of  his  olives  and  the  oil 
is  taken  to  market  for  sale  in  small  quantities,  according  to  the  daily 
produce. 

More  than  15,000  acres  are  planted  with  this  tree  in  Nice,  pro- 
ducing on  an  average  180,000  to  200,000  gallons  of  oil.  The  tree 
grows  well  even  at  great  elevations  above  the  sea,  and  will  stand 

♦  Blunt 's  *  Vestige*,'  &c,  p.  216. 
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10  degrees  of  cold ;  but  the  produce  is  uncertain,  on  account  of  the 
length  of  time  which  the  fruit  remains  on.  The  olive  tree  grows 
slowlj,  and  yields  no  crop  until  it  is  twenty  years  old.  The  olives 
are  collected  about  December  by  beating  the  trees,  a  mode  of  treat- 
ment that  bruises  the  fruit  and  injures  the  quality  of  the  oil ;  in  fact, 
neither  olives  nor  oil  are  ever  so  good  as  when  picked  by  hand.  There 
are  1G8  oil  mills  in  the  district,  115  worked  by  water,  the  others  by 
horse-power.  Ten  gallons  of  good  olives  will  yield  1  to  1^  gallons 
of  oil,  but  the  average  quantity  is  about  10  per  cent  There  are 
very  nearly  800,000  olive  trees  in  the  country  of  Nice,  and  each 
tree  will  give  in  a  good  year  from  50  to  150  kilos,  of  olives,  according 
to  size. 

There  are  five  kinds  of  olive  trees  principally  cultivated  in  the 
south  of  France,  viz.,  Ycrdall,  which  yields  good  oil,  and  makes  a 
good  conserve ;  Blanquet,  with  a  particularly  sweet  and  delicate  oil 
(those  two  have  low-growing  branches,  which  enables  them  to  be 
picked  by  hand) ;  Bouqucttier,  a  very  superior  oil  ;  Kedouanou, 
which  stands  cold  well ;  Olivier  de  Orasse  yields  excellent  oil,  but 
grows  high,  and  is  not  so  well  adapted  for  picking. 

Spain, — The  oil  from  the  olive  holds  a  considerable  place  in  the  agri- 
cultural produce  of  Spain.  It  is  calculated  that  1,000,000  hectares  are 
planted  in  olives.  The  oil  is  employed  for  every  conceivable  purpose, 
and  although  the  consumption  is  very  great,  yet  the  exports  increase 
year  by  year.  Like  the  vine,  the  Spaniards  are  equally  careless  culti- 
vators of  the  olive,  and  from  want  of  attention  the  quality  of  the  fruit 
is  injured  and  the  yield  of  oil  reduced.  During  harvest  time  there 
is  often  a  deficiency  of  labour,  and  after  having  knocked  down  the 
olives,  it  is  customary  to  leave  them  in  great  heaps,  there  to  shrivel 
up  and  ferment  mitil  the  winter  before  extracting  the  oil.  This 
renders  the  very  best  oils  unfitted  for  use  in  the  cuisine  of  any  other 
country  except  Spain,  where  the  tastes  of  the  inhabitants  are  peculiar. 
There  is  no  doubt  that  whenever  the  extraction  of  the  oil  is  made  at 
the  proper  season,  and  precautions  are  taken  to  avoid  rancidity,  thero 
will  be  obtuiucd  in  Spain  oil  equally  good  for  the  table  as  is  to  be 
l)rocured  even  in  Provence. 

Ahjeria, — The  climate  here  is  especially  suited  to  the  olive,  which 
grows  spontaneously  at  all  points  of  the  three  provinces.  According 
to  the  Litest  details  there  are  over  3,000,000  olive  trees,  the  half  of 
which  are  grafted.  It  may  be  remarked  here  that  though  the  fruit 
of  the  grafted  tree  is  larger  and  more  fleshy,  and  contains  therefore 
more  oil,  that  of  the  wild  olive  tree  yields  a  finer  and  pleasanter  kind. 
The  production  of  oil  is  increasing  yearly,  and  there  are  improvements 
noticeable  in  its  quality.  The  province  of  Constantine  furnishes 
annually  about  150,000  hectolitres,  of  which  one-third  is  exported. 
And  although  tliere  are  no  precise  details  as  to  the  other  two 
provinces,  the  production  in  these  is  equally  considerable. 

Morocco, — The  olive  gardens  of  the  south  form  picturesque  groves 
of  great  extent.  Their  produce  constitutes  the  ])riucipal  wealth  of  the 
provinces  of  Haha  and  Sus.  But  the  oil,  probably  from  the  imperfect 
methoils  of  preparing  it,  is  greatly  inferior  to  that  of  Spain  and  Italy. 
It  is,  however,  exported  from  Mogador  in  large  quantities. 
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Tunis, — Susa,  Monastir,  Media,  Sfax,  and  Biserta,  are  the  best  olive 
districts  in  the  Eegency,  there  being  at  the  former  place  upwards  of 
4,000,000  trees,  and  if  the  cultivation  were  more  energetically  attended 
to  double  the  crops  could  easily  be  produced.  The  olives  are  gathered 
in  December  and  January,  the  pickers  using  leather  coverings  to  the 
fingers.  There  are  two  kinds  of  oil,  the  *'  masri,"  strong  in  flavour 
and  smell,  and  the  *'  drup-el-ma,'*  which  is  deprived  of  both  by  being 
passed  through  water. 

In  the  ten  years  ending  with  1871  the  quantity  of  oil  shipped  from 
Tunis  amounted  to  2,639,050  metalli,  valued  at  100,000,000  piastres. 
Italy  and  France  receive  the  largest  quantity,  England  and  Austria 
rank  next  in  order.  In  1873  the  shipments  were  3472  tuns,  valued  at 
125,893Z. 

Linseed  Oil  is  obtained  from  the  seed  of  the  flax  plant  (Linum 
U8itatissimum\  formerly  called  lint-seed.  We  used  to  obtain  almost 
all  our  supply  of  the  seed  from  Bussia,  but  now  we  get  a  good'  deal 
from  India.  Of  the  imports  in  1875,  369,163  quarters  came  from 
India,  and  the  rest  from  the  Continent,  chiefly  Bussia.  The  aggregate 
value  of  the  seed  received  was  4,675,242/.  As  a  general  rule,  the 
colder  the  climate  in  which  the  seed  is  grown  the  greater  are  the 
drying  properties  of  the  oil,  although  it  is  not  so  good  in  colour. 
The  East  Indian  seed  is  much  mixed  with  rape  and  other  seeds. 

There  are  two  varieties  of  this  oil.  The  most  valuable  is  the 
"  cold  drawn,"  which  is  extracted  by  cold  pressure,  and  is  paler,  less 
odorous,  and  has  less  taste  than  that  obtained  by  the  aid  of  heat.  By 
cold  expression,  the  yield  of  oil  is  from  21  to  22  per  cent,  of  the 
seeds ;  with  the  aid  of  heat,  combined  with  a  powerful  and  long- 
continued  pressure,  as  much  as  28  per  cent,  can  be  obtained.  If  a 
very  fine  oil  be  required,  the  process  of  cold  expression  must  be 
pursued  ;  and  as  the  utmost  degree  of  purity  is  the  great  deside- 
ratum in  varnish-making,  this  quality  is  generally  employed  by 
makers  of  high-class  varnish.  A  very  good  oil,  however,  may  bo 
obtained  by  a  steam  heat  not  exceeding  200^. 

The  marc  remaining  after  the  expression  of  the  oil  is  generally 
known  as  oilcake,  and  is  an  article  of  great  im|>ortance  to  the 
agriculturists  of  those  countries  in  which  flax  is  grown,  being 
extensively  employed,  especially  in  the  winter  season,  as  food  for 
cattle. 

The  mode  of  expressing  the  oil  is  as  follows :  The  seed  is  first 
passed  between  iron  rollers,  in  order  to  crack  the  husks.  They  are 
then  introduced  into  a  hopper,  through  which,  by  means  of  a  fluted 
roller,  they  are  caused  to  descend  between  the  crushing  rollers,  after 
passing  which  they  fall  into  a  receiver.  They  are  then  passed  on  to 
two  vertical  granite  mill-stones,  which  bruise  them  to  a  pasty  mass, 
and  this  is  then  heated  to  a  greater  or  less  extent  by  being  placed  in 
pans  over  an  open  fire,  or  in  connection  with  steam  or  boiling 
water. 

The  object  of  the  heat  is  to  coagulate  the  albumen  contained  in  the 
seeds  and  render  the  oil  more  limpid,  and,  therefore,  more  easily 
expressed.     The  mass  is  then  transferred  to  a  hydraulic  press.     The 
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moihod  of  poauding  the  scod  in  hard  wooden  mortars,  with  poBtles 
shod  with  iron,  and  sot  in  motion  hy  cams  drivon  bj  a  shaft  turned 
by  horse  or  water-power,  was  formerly  used.  The  bruised  seed  was 
then  transferred  to  woollen  bags,  which  were  wrapped  in  horsehair 
cloth  and  squeezed  between  upright  wedges  in  press-boxes.  This 
arrangement,  known  as  the  Dutch  mill,  is  still  obstinately  adhered 
to  in  some  districts  of  England  and  the  Continent,  it  being  supposed 
to  be  preferable  to  the  hydraulic  mills  and  presses,  which  have  in 
modem  times  almost  entirely  superseded  the  old  method. 

The  manufacture  of  linseed  oil  in  18G0  was  estimated  at  65,000  tuns, 
of  which  33,700  tans  were  exported.  As  oar  im[H>rts  of  linseed  are 
now  half  as  much  more  than  they  were  in  18G0,  the  make  of  oil  must 
proi>ortionately  larger. 

Imports  of  linseed  and  flax  seed  into  the  United  Kingdom  : 


Qiiartoni. 

1840 444,759 

1850 008,984 

ISGO 1,830,623 


Qiuiitpn. 

1870 l,4iK),GD5 

1875 1,961,987 

1876 1,998.130 


We  exported  in  1876  18,206,860  gallons  of  seed  oils,  valued  at 
1,898,830/. 

In  France  there  were  in  1871  67,216  hectares  under  culture  with 
flax  and  hemp,  grown  for  the  seed,  which  produced  567,693  hectolitres, 
of  which  15-4,881  were  reserved  for  sowing,  and  the  rest  oonverted 
into  oil.  A  hectolitre  of  seed  yields,  on  the  average,  a  little  more 
than  17  kilos,  of  oil  and  32  kilos,  of  oilcake.  Setting  aside  the  less 
important  usages  of  linseed,  drc,  and  supposing  the  whole  conyerted 
into  oil,  the  following  results  are  arrived  at  in  the  official  French 
statistics : 

Production  of  oil  70,303  metrical  quintals,  of  the  rough  yalue  of 
6,817,529  francs;  oil-cake  of  the  rough  value  of  2,554,519  francs; 
total,  9,372,048  francs  =  374,881/.  The  departments  which  princi- 
pally proiluce  this  oil  are  Pas-de-Calais,  Somme,  Nord,  Maine  et  Loire, 
Vendee,  Haute  Maruo,  Haute  Garonne,  and  Lot-et-Gkuronne. 

Thb  Ground-Nut. — The  plant  (Arachis  hypogcBo)  which  produces 
the  fruit,  entering  into  commerce  under  the  popular  name  of  the 
ground-nut,  is  a  little  annual,  with  oblong  leaves,  growing  in  fours, 
and  rather  large  yellow  flowers,  rising  a  little  way  above  ground. 
It  is  one  of  a  class  which  bury  their  pods  in  the  earth,  where  they 
ripen,  instead  of  raising  them  into  the  free  air.  In  order  to  effect 
this,  the  flower-stalk,  after  the  flower  has  passed  away,  gradually 
curves  downwards,  and  at  length  forces  its  end  perpendicularly  into 
the  soil,  along  with  the  very  young  pod  which  is  seated  there.  Having 
buried  itself  sufficiently  deep,  the  pod  then  begins  to  swell,  and  when 
ripe  becomes  an  oblong,  rugged,  pale-brown  fruit,  containing  about 
two  scckIs,  as  large  as  the  kernel  of  a  hazel-nut  It  is  now  found  in  a 
state  of  cultivation  all  over  the  hottest  part  of  the  tropics.  It  was 
unknown  until  the  discovery  of  America,  and  every  region  in  the  old 
world  whore  it  is  now  grown  owes  it  to  Brazil ;  so  that  we  have  in 
this  plant  a  further  example  of  the  rapidity  with  which  yegotables 
will  take  possession  of  soils  whore  the  climate  is  suitable,'  for  it  is 
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grown  very  generally  in  different  parts  of  Africa,  in  India,  the  West 
India  Islands,  and  the  United  States.  For  the  purposes  of  commerce, 
it  is  principally  raised  on  the  West  Coast  of  Africa,  in  different 
quarters,  from  Senegal  to  Sierra  Leone  and  the  Gambia.  Marseilles  is 
the  chief  port  to  which  they  are  shipped,  and  the  following  have  been 
the  imports. 

The  following  shows  the  imports  of  gronnd-nnts  into  Marseilles  in 
the  last  twenty  years  in  metrical  quintals : 


Year. 

In  Shell. 

1 

Year. 

In  Shell. 

1855 

225,290 

1866 

298,170 

1856 

270,746 

1867 

403,020 

1857 

260,425 

1868 

423,370 

1858 

250,245 

1869 

829,070 

1859 

211,700 

1870 

417,650 

1860 

216,570 

1871 

419,120 

1861 

175,390 

1872 

435,890 

1862 

281,430 

1873 

445,760 

1863 

237,460 

1874 

624,650 

1864 

277,700 

1875 

559,480 

1865 

821,890 

1 

Besides  this  quantity,  50,000  to  60,000  metrical  quintals  are  imported 
shelled  or  husked.  The  imports  of  shelled  nuts  in  1876  were  64,000 
metrical  quintals. 

Commencing  with  an  export  in  1837  of  671  tons,  valued  at  80532., 
the  average  annual  shipment  of  ground-nuts  from  the  Gkunbia  between 
1850  and  1860  was  11,196^  tons.  In  some  years,  as  in  1871,  it  reached 
nearly  17,000  tons.  The  average  of  the  four  years  ending  1873  was 
13,748  tons  per  annum.    The  bulk  is  sent  to  France. 

The  ground-nut  is  principally  cultivated  down  the  borders  of  the 
river,  and  in  British  territory  by  the  Sorrawoolies.  They  are  a  nomadic 
tribe  of  Mohammedan  farmers  of  the  Senegambia ;  they  leave  their 
wives  and  children  fax  up  the  country,  and  wander  to  the  seaboard  in 
search  of  fallow  ground,  to  be  left  again  as  soon  as  the  crops  have 
worn  out  the  soil.  The  native  has  unfortunately  introduced,  of  late 
years,  the  pernicious  system  of  beating,  or  threshing,  instead  of 
picking  by  hand,  whereby  the  nuts  are  mixed  with  leaves,  stalks, 
stones,  and  other  extraneous  substances,  causing  large  deductions  in 
the  French  market,  and  depreciating  their  value  in  £e  United  States 
as  an  article  of  food,  or,  better  to  be  described,  as  a  favourite  dessert  for 
the  tables  of  the  rich  in  the  latter  country.  The  resident  native,  the 
Jolloffo,  or  the  liberated  African,  surrounded  by  his  Lares  and  Penates, 
in  the  shape  of  women,  children,  and  domestic  servants,  or  slaves, 
takes  his  time  to  pick  the  nuts,  saving  the  haulm  for  the  Bathurst 
market,  where  it  meets  with  a  ready  sale  as  fodder  for  horses ;  but 
the  Serrawoolio,  who  is  anxious  for  quick  returns,  has  not  the  time, 
and  certainly  not  the  energy,  to  pick  two  acres  of  ground-nuts 
between  December  and  May,  land  which  he  can  easily  dress,  work, 
and  sow  in  June  and  November,  hence  he  loses  the  fodder,  but 
brings  a  larger  quantity  of  nuts  to  the  market 
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Hand-shclled  nnta  may  be  adTantageoiiBly  used  in  Europe  for  eating 
and  by  confectioners,  but  those  nuMshine-shelled  are  only  fit  for  oil- 
cmsbing  and  cattle-feeding  purposes.  The  oilcake  of  the  nuts  when 
pure  is  highly  esteemed  for  its  fattening  properties ;  horses,  cattle, 
pigs,  and  poultry  are  very  fond  of  the  ground-nut  in  its  naturd 
state.  A  heaped  imperial  bushel  of  the  nuts  weighs  from  25  lbs.  to 
32  lbs.  Divested  of  their  shell  (1  per  cent,  of  the  weight)  the  kernels 
furnish  as  much  as  45  to  50  per  cent,  of  oiL 

Owing  to  disturbances,  the  quantity  exported  from  the  Gambia  fell 
ofif  somewhat  in  1872,  the  shipments  being  13,000  tons,  valued  at 
140,0002.,  or  40Z.  per  ton ;  the  trade  employs  15,000  tons  of  shipping 
from  Bathurst. 

The  exports  from  the  Gkunbia  have  been  as  follows : 


Yenr. 

Quantity. 
15,729  tons 

Value. 

1858 

188,747 

1859 

O  f  SifO         „ 

68,745 

isex) 

9,951     „ 

79,612 

1864 

635,206  bushels 

79,431 

•         1865 

754,451      „ 

94,306 

1866 

1,309,097      „ 

130,910 

1867 

1,530,573      „ 

191,822 

1868 

1,288,937      „ 

161,117 

imo 

741,756      „ 

.    83,447 

1870 

13,481  tons 

121,329 

1871 

17,000    „ 

•  • 

1872 

13,000    „ 

140,000 

Our  direct  imports  of  ground-nuts  from  Sierra  Leone,  which  used 
to  average  about  1000  tons  annually,  have  ceased  altogether,  as  they 
go  now  entirely  to  France.    The  exports  from  that  colony  were,  in : 


Year. 

Qnaattty. 

1 

Vain*. 

biiabela. 

£ 

1858 

147,750 

14,449 

1859 

262,846 

25,576 

1860 

'       471,509 

34,514 

1863 

,       333,178 

85,170 

1866 

218,845 

28,840 

1867 

1       398,272 

46,945 

\        1868 

547,528 

57,221 

'         1869 

1 

60,685 

1870 

1 

/     713,524      \ 
\  and  350  tons  / 

95,605 

Besides  the  great  value  of  its  seeds  for  oil,  this  is  also  a  good  fodder 
herb.  The  plant  is  a  very  productive  one,  and  yields  a  quick  return. 
A  light,  somewhat  calcareous,  soil  is  best  fitted  for  its  growth.  Go 
such  soil  50  bushels  may  be  obtained  from  the  acre.  In  tropical 
countries  half  a  ton  weight  of  seeds  or  nuts  is  obtained. 

The  oil  is  used  for  alimentary  purposes,  and  for  cloth-dressing,  but 
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its  chief  use  is  for  tho  manufiEustiire  of  soap,  and  for  lubricating 
machinery.  As  a  lamp  oil  it  burns  longer  than  olive  oil,  although  its 
illuminating  power  is  less.  Compared  with  ordinary  burning  oils  its 
power  is  feeble.  It  has  the  advantage,  however,  of  keeping  a  long 
time  without  becoming  rancid. 

Under  favourable  circumstances,  the  nuts  will  produce  half  their 
weight  of  oil,  and  the  quantity  is  much  increased  by  heat  and  pres- 
sure. In  India  the  mean  yield  of  oil  is  only  37  per  cent,  at  Pondi- 
cherry,  and  43  per  cent,  in  Madras.  In  Europe  it  is  usually  found 
that  a  bushel  of  ground-nuts  produces  one  gallon  of  oil  when  ex- 
pressed cold ;  if  heat  be  applied  a  larger  quantity  is  obtained,  but  of 
inferior  quality. 

In  Brazil  this  seed  is  known  under  the  name  of  *'  amendoum,"  and 
has  long  been  used  there  parched  for  food  and  to  extract  oil  from. 
The  oil  is  used  for  cooking,  medicinally  for  rheumatic  affections,  and 
for  lighting.     It  is  sometimes  called  pindar  nut. 

The  roasted  seeds  are  sometimes  used  as  a  substitute  for  chocolate ; 
according  to  Dr.  Davey,  they  abound  with  starch,  as  well  as  oil,  a 
large  proportion  of  albuminous  matter,  and  in  no  other  instance 
had  he  found  so  great  a  quantity  of  starch  mixed  with  oil. 

Dr.  Muter,  after  giving  the  following  analysis  of  ground-nut  meal, 
urges  its  more  general  use  as  an  important  article  of  food : 

Moisture        9*6 

Fatty  xaatter        11*8 

Nitrogenous  oompoands  (flesh  formers)   ..  81*9 

Sugar,  stardi,  &0.         87*8 

Fibre      4*3 

Ash        ..      ..      4-6 

Total      100*0 


From  this  analysis  it  is  evident  (he  observes)  that  the  residue  from 
them,  after  the  expression  of  the  oil,  fSar  exceeds  that  of  peas,  and 
is  even  richer  than  lentils  in  flesh-forming  constituents,  while  it  con- 
tains more  fat  and  more  phosphoric  acid  than  either  of  them.  On 
these  grounds  we  are  justified  in  urging  the  adoption  of  the  ground- 
nut meal  as  a  source  of  food,  it  being  superior  in  richness  of  all 
important  constituents  to  any  other  vegetable  products  of  a  similar 
nature.  Although  in  the  raw  state  it  possesses  a  somewhat  harsh 
odour,  similar  to  that  of  lentils,  this  flavour  entirely  passes  off  in 
cooking,  and  when  properly  prepared  it  has  a  very  agreeable  flavour. 

This  seed  is  held  in  such  estimation  for  eating  in  the  United 
States  (where  it  is  known  as  the  '*  pea  nut "),  that  flourishing  sale- 
stands  are  seen  at  almost  every  street  comer  of  New  York.  They 
are  not  much  appreciated  in  England,  except  by  children. 

There  are  fully  550,000  bushels  sold  annually  in  the  city  of  New 
York  alone.  Previous  to  1860  the  product  in  the  United  States  did 
not  amount  to  more  than  150,000  bushels,  and  of  this  total  nearly 
five-sixths  were  from  North  Carolina.  Formerly  it  was  largely  im- 
ported into  America,  now  they  are  supplied  by  the  home  crops  raised 
in  Virginia  and  the  Carolinas. 

It  was  estimated  that  Virginia,  Tennessee,  Georgia,  and  Oarolina 
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sent  conjointly  oyer  1,000,000  bnahels  to  market  in  1870,  of  which 
one-foarUi  went  to  New  York.  As  mach  as  10«.  to  12«.  is  paid  for  the 
bushel.    The  yield  is  from  80  to  120  bushels  on  an  acre. 

The  gronnd-nat  is  now  cultivated  on  a  large  scale  in  India,  where 
the  tioed»  form  a  considerable  article  of  commerce,  and  there  is  also  a 
quantity  of  the  oil  exported. 

From  Pondichorry  there  was  exported  in  1858,  8155  sacks;  in 
1859,  3269  sacks ;  and  in  1860,  4789  sacks  of  gronnd-nnts ;  and 
of  the  oO,  45,634  yeltes  (of  1*64  galls.)  in  1858;  72,369  yeltes  in 
1859 ;  and  99,330  Yoltes  in  1860. 

Ground-nut  oil  is  used  in  parts  of  India  for  alimentary  porpofes; 
in  some  countries  it  is  sold  for  olive  oil ;  in  North  Aroot  it  serves  to 
adulterate  gingely  or  sesame  oil,  and  at  Pondicherry  it  is  mixed  with 
cocoanut  oil. 

At  Mozambique  the  ground-nut  is  also  largely  grown,  the  price  of 
the  oil  made  from  it  there  is  15  francs  the  decalitre.  From  Senegtl 
there  wore  oxportod  to  France  in  1874,  11,483,080  kilos,  of  ground- 
nuts, valued  at  3,789,416  francs;  besides  33,792  kUos.  to  foreign 
countries,  and  1,333,556  kilos,  um^elled. 

Senegal  and  its  dependencies,  which  exported  in  1840  but  1210 
kilos,  of  ground-nutR,  now  produce  more  than  12,000,000  kilos. 
Gayor  and  Casamance  furnish  the  largest  quantities ;  but  some 
cargoes  are  also  sent  from  Galam,  which  are  more  esteemed  than  from 
the  other  localities,  on  account  of  the  thinness  of  the  hnsk  or  shell 
and  tlie  superior  yield  of  oil.  It  is  one  of  the  principal  resources  of 
the  country,  and  the  production  is  annually  more  and  more  extended, 
notwithstAuding  the  impediments  which  the  Moors  throw  in  the  way 
of  its  traffic,  under  the  dread  that  their  gums  might  be  neglected. 
The  principal  market  for  Senegal  proper  is  the  large  village  of  Gsn- 
diole.  About  Gorce,  the  centre  of  supply  is  Bufisque ;  lower  down 
Sedliiou  and  Carabano  in  Casamance,  and  Albreda,  on  the  Gambia. 
At  the  Graboon,  whore  the  population  is  thinly  scattered,  and  little 
agricultural,  all  that  is  produced  is  locally  consumed. 

According  to  Dumas,  it  was  a  Marseilles  house  that  first  thought  of 
introducing  this  substitute  for  olive  oil.  They  oomjnenoed  by  experi- 
menting with  a  few  kilos.,  and  now  the  imports  into  France  exo&&^ 
55,000  tons,  of  an  oil-seed  unknown  to  conmieroe  forty  years  pre- 
viously. 

GoTTON-SEKD  OiL  has  been  produced  in  Egypt,  France,  England, 
and  the  United  States  ;  but  until  lately  not  on  a  very  large  scale,  or 
for  commercial  purposes.  Each  pound  of  ginned  cotton  produced 
yields  3  lbs.  of  seoid ;  the  total  amount  in  the  United  States,  is 
3,600,000,000  lbs.  One  half  being  retained  for  planting,  there  re- 
main 1,800,000,000  lbs.  which  might  be  manufactured.  One  hundred 
pounds  of  cotton  seed  will  yield  2  gallons  of  oil,  48  lbs.  of  oilcake, 
and  G  lbs.  of  soap  stuff ;  the  total  estimated  value  of  all  which  is 
upwards  of  7,000,000/.,  very  little  of  which  is  at  present  reali«d. 
The  oil  possesses  excellent  lubricating  qualities.  Soaps  of  eveiy 
variety  are  made  firom  it,  and  in  New  Orleans  it  has  been  need,  with 
commendation,  as  a  substitute  for  olivo  oil. 
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Numerons  factories  for  the  local  manafactnre  of  oil  from  cotton 
seed  are  now  at  work  in  the  South,  and  a  ready  sale  is  found  for  the 
oilcake  in  the  Northern  States  and  in  Europe,  the  product  being 
of  much  value  in  feeding  stock.  The  oil  is  one  of  the  most  useful 
of  the  vegetable  oils,  and  brings,  in  New  York,  from  ISd.  to  20(2. 
per  gallon.  The  total  production  of  cotton  seed  in  the  Southern 
States  is  about  2,230,000  tons,  of  which  nearly  one-third  is  produced 
in  the  valley  of  the  Mississippi.  The  market  price  for  the  seed  is 
gl2  to  H13  per  ton. 

Cotton  seed  is  becoming  one  of  the  principal  articles  of  export 
from  Egypt.  It  has  gradually  risen  from  1090  cwts.  in  1860  to 
8,490,080  cwts.  in  1873,  of  the  value  of  770,0002.  England  takes 
nearly  all  of  this. 

Mr.  McLagan,  in  the '  Edinburgh  Quarterly  Journal  of  Agriculture' 
for  July,  1854,  gave  some  interesting  details  respecting  the  feeding 
properties  of  the  oilcake  from  cotton  seed.  Cattle  do  not  take  to  it  at 
first,  but  eventually  get  to  like  it  and  thrive  upon  it 

About  27  imperial  stones  of  cake  are  obtained  from  4  cwts.  of  seed. 

The  following  figures  show  the  quantity  of  cotton  seed  we  have 
imported  of  late  years.  This  seed  was  not  separately  enumerated 
before  1861 : 


Tons. 

1861     20,034 

1862     33,162 

1863     62,159 

1864     84,642 

1865     114,851 

1866     93,957 

1867 93,643 

1868     94,759 


Tons. 

1869  105,646 

1870  120,304 

1871  172,163 

1872  167,904 

1873  207,038 

1874  190,591 

1875  202,205 

1876  230,284 


Oilseed  Cake, — The  oilcakes  imported  are  all  classed  together; 
there  is,  however,  a  large  home  trade  in  those  resulting  from  the 
British  crushing  mills.  The  marcs  or  cakes  include  ground-nut  cake, 
palm-nut  cake,  linseed  cake,  cotton-seed  cake,  and  cocoanut  cake, 
used  for  cattle  food ;  and  mustard,  rape,  castor  oil,  and  undecorti- 
cated  cotton-seed  cake  used  for  manure. 

The  following  shows  the  progress  of  our  imports  of  foreign  oil-seed 
cakes : 


Tons. 

1840     71,039 

1850     65,145 

1860     108,826 


Tons. 
1870     158,453 

1875     180,379 

1876     190,225 


Thb  Castor  Oil  Plant  (Bicinus  communis), — Although  a  native 
of  India,  this  shrub  is  now  widely  distributed  and  cultivated  in 
various  parts  of  the  world.  In  its  native  country  it  is  a  perennial, 
15  or  20  feet  high,  with  a  thick  stem.  In  cold  climates  it  becomes  an 
annual.  There  are  many  instances  of  perennial  plants  becoming 
annuals  by  change  of  climate. 

The  rapid  growth  of  the  plant  is  illustrated  by  an  instance  reported 
in  Tennessee.  A  castor  b^  was  planted  in  May,  1871,  in  a  garden 
in  Memphis,  and  in  November  it  had  grown  to  tibe  height  of  23  feet, 
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with  a  spread  of  foliage  15  feet  in  diameter.    The  trunk,  10  inebes 
aboYo  the  ground,  was  18  inches  in  circnmferenoe. 

There  are  many  varieties  of  this  plant,  bat  thegr  are  generally 
believed  to  be  derived  from  a  single  species.  The  moat  notable  are, 
Bicinus  §anguineu9j  the  stem,  lei^  stalks,  young  leases,  and  froit  of 
which  are  of  a  blood-red  colour ;  R,  BofhomiefmSj  whibh  in  aoutheni 
climates  attains  a  great  height ;  and  B.  giganieus. 

The  following  varieties  may  be  enumerated,  although  described  fay 
some  as  species : 

1.  Hicittus  cofnmimit^  Lin.,  the  moat  widely  diffused,  with  glaiieoas- 

parple  Htema. 

2.  a.  inennis,  Jaca.,  a  native  of  India. 

3.  B.  viridis,  Willd.,  also  an  Indian  speciea. 

4.  B,  Kvidus,  Jacq.,  Cape  of  Good  Hope. 

5.  R.  integrifoiius,  Willd.,  ^laoritina. 

6.  B,  speciosus^  Willd.,  Java. 

7.  If,  apdia,  Lour.  {Bottlerii  omtoHiensis)^  China. 

8.  B.  tmtppd,  Lin.  {Afappa  motucoand),  Amboyna. 

9.  if.  tathtrius  Linn.  {Mappa  tttnaria^  Amboyna. 

10.  B.  annatus^  or  communis^  Andrw.  Malta. 

11.  B.  tlioicuSf  Forster  {Mappa  tanen9is\  ialanda  of  Southern  Seaa. 

12.  B.  tunisauis.  Deafen t,  Algeria. 

The  castor  oil  plant  has  been  known  from  the  remotest  age& 
Caillard  found  the  seeds  of  it  in  some  Egyptian  sarcophagi,  snpp(»ed 
to  have  been  at  least  four  thousand  years  old.  Some  people  imagine 
it  to  be  the  same  plant  that  is  called  the  gourd  in  Scripture.  It 
was  called  aporave  by  the  Greeks,  and  ricinua  by  the  Bomans;  in 
Hebrew,  kikajon,  and  called  by  Pliny  cici  or  kiki.  It  is  singular 
that  the  oil  expressed  from  the  seeds  of  the  cici  should  have  been  used 
by  the  ancients,  including  the  Jews,  as  one  of  their  pleasantest  oils 
for  burning  and  for  several  domestic  uses,  though  its  medicinal  virtues 
were  unknown.  The  modem  Jews  of  London  use  this  oil  by  the 
name  of  oil  of  kiki  for  their  Sabbath  lamps,  it  being  one  of  the  five 
kinds  of  oil  their  traditions  allow  them  to  bum  on  such  occasions. 
The  seeds  are  oval,  somewhat  compressed,  about  4  or  5  lines  long, 
3  lines  broad,  and  1^  line  thick ;  externally  they  are  pale  grey,  but 
marbled  with  yellowish-brown  spots  and  stripes. 

The  oil  is  obtained  from  the  seed  by  expression,  by  boiling  with 
water,  or  by  the  agency  of  alcohol.  Nearly  all  that  is  consumed  in 
England  is  obtained  by  expression.  When  the  outer  skin  is  first 
removed  by  rollers,  previous  to  crushing  and  heating  them,  a  dear 
and  fine  oil  is  produced,  the  outer  cuticle  being  applicable  for  manu- 
facturing and  other  purposes.  By  this  process  the  tiiicker  portion,  or 
stearino,  which  is  now  lost  (by  being  mixed  and  left  with  the  outer  skin 
or  cuticle),  is  obtained,  and  the  oleaginous  or  thin  portion  of  the  oil  is 
not  coloured  and  deteriorated.  The  oil  thus  obtained  can  be  purified 
by  jets  of  gas,  acids,  and  heat,  at  about  150^  to  160^. 

Official  returns  state  that  24,145  acres  under  culture  in  the  State 
of  Kansas  in  1875  produced  361,386  bushels  of  seed.. 

In  Iowa  it  is  found  a  profitable  crop,  the  yield  being  15  to 
25  bushels  of  seed  per  acre,  worth  £2^  to  £[3  per  bushel. 

In  America,  the  seeds,  cleansed  from  the  dust  and  fragments  of  the 
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capsules,  are  sabmitted  to  a  gentle  heat,  not  greater  than  can  be  borne 
bj  the  hand,  which  is  intended  to  render  the  oil  more  fluid,  and 
therefore  more  easily  expressed.  The  whitish  oilj  liquid  thus  ob- 
tained is  boiled  with  a  large  quantity  of  water,  and  the  impurities 
skimmed  off  as  they  rise  to  the  surface.  The  water  dissolves  the 
mucilage  and  starch,  and  the  albumen  is  coagulated  by  the  heat, 
forming  a  layer  between  the  oil  and  water.  The  clear  oil  is  now 
removed,  and  boiled  with  a  very  small  quantity  of  water,  until 
aqueous  vapour  ceases  to  rise,  and  a  small  portion  of  the  oil  taken  out 
in  a  phial  remains  perfectly  transparent  when  cold.  The  efifect  of 
this  operation  is  to  clarify  the  oil,  and  to  get  rid  of  the  volatile  acid 
matter.  Great  care  is  necessary  not  to  carry  the  heat  too  far,  as  the 
oil  would  thus  acquire  a  brownish  colour  and  acid  taste. 

In  the  West  Indies  the  oil  is  obtained  by  decoction,  but  none  of  it 
appears  in  commerce  in  this  country. 

In  Calcutta  it  is  thus  prepared :  The  fruit  is  slielled  by  women ; 
the  seeds  are  crushed  between  rollers,  then  placed  in  hempen  cloths, 
and  pressed  in  the  ordinary  screw  or  hydraulic  press.  The  oil  thus 
obtained  is  afterwards  heated  with  water  in  a  tin  boiler  until  the 
water  boils,  by  which  means  the  mucilage  and  albumen  are  separated. 
The  oil  is  then  strained  through  flannel  and  put  into  canisters. 

Two  principal  kinds  of  castor  seeds  are  known,  the  largo  and  the 
small ;  the  latter  yields  the  most  oil.  The  best  East  Indian  castor 
oil  is  sold  in  London  as  ''cold  drawn."  In  some  parts  of  Europe 
castor  oil  has  been  extracted  from  the  seeds  by  alcohol,  but  the 
process  is  more  expensive,  and  yields  an  inferior  article. 

Castor  oil  is  a  viscid  oil,  generally  of  a  pale  yellow  colour,  a 
nauseous  smell  and  taste.  Its  specific  gravity,  according  to  Saussure, 
is  0*969  at  53^  Fah.  The  acid  taste  which  it  sometimes  possesses 
may  bo  removed  by  magnesia  (Gerhardt).  At  about  6^  Fah.  it 
forms  a  yellow,  solid,  transparent  mass,  ^y  exposure  to  the  air,  it 
becomes  rancid,  thick,  and  at  last  dries  up,  forming  a  transparent 
varnish.  It  dissolves  easily  in  its  own  volume  of  absolute  alcohol ; 
castor  oil  and  alcohol  exercise  a  mutual  solvent  power  on  each  other. 
It  is  also  soluble  in  ether. 

There  are  chiefly  three  sorts  of  castor  oil  found  in  the  London 
market ;  viz.  the  oil  expressed  in  London  from  imported  seeds,  East 
Indian  oil,  and  the  American  or  United  States  castor  oil.  Oastor  oil 
is  imported  in  tins,  barrels,  hogsheads,  and  duppers.  It  is  purified 
by  decantation  and  filtration,  and  bleached  by  exposure  to  sunlight. 

It  is  not  quite  decided  how  many  kinds  of  fats  castor  oil  contains ; 
according  to  Gerhnrdt  several,  but  Saalmuller  says  only  two.  It  is, 
however,  principally  composed  of  ricinoleiney  with  perhaps  a  little 
stearine  and  pahnatine,  and  an  acid  resin.  Its  ultimate  composition 
is  shown  by  the  following  comparative  analyses : 

Carbon     74*00 

Hydrogen        ..      ..     10  29 
Oxygen 15*71 


74  18 

74-35 

1103 

11*35 

14  79 

14*30 

Total     ..      ..  100*00  100-00  100*00 
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Castor  oil  seed  is  grown  oyer  the  whole  of  the  North-WeBt  Pro- 
yinoes;  it  is  not  of  a  yerj  good  quality,  the  yield  of  oil  being  gene- 
rally inferior  to  the  coast  seed  of  Cooonada  and  that  of  Cdgon^ 
The  Dcssio  supplies  the  largest  quantity. 

The  castor  oil  plant  is  extensiYely  cultivated  all  oyer  India.  The 
plant  is  cultivated  at  Lucknow  as  a  mixed  crop.  It  is  sown  in  June 
by  almost  all  the  villagers,  not  extensively,  but  principally  for  their 
ov^ii  use.  Its  cultivation  can  be  extended  all  over  Onde.  The  oil 
is  extracted  by  bruising  the  seed  and  then  boiling  it  in  water ;  the  oil 
is  afterwards  skinmied  off.  This  is  the  only  seed  out  of  which  the  oil 
is  extracted  by  boiling,  as  in  this  Cdse  it  is  found  cheaper  than  the 
method  used  for  other  seeds,  which  is  by  pressure.  The  cost  of  the 
seed  is  one  rupee  per  maund,  and  the  price  of  the  oil  from  two  to 
five  BGors  i>cr  rupee,  according  to  the  abundance  of  the  crop  in  the 
season.  The  proportion  of  the  oil  yielded  is  about  half  the  weight 
of  the  seeds  boiled ;  it  is  only  used  for  burning. 

In  Gnttack  the  plant  is  grown  all  over  the  province,  a  good  deal  in 
patches  of  nowly-eloarcd  land,  in  the  jungles  of  the  Tributary  States 
aud  SumbuljK>ro.  The  oil  is  used  for  burning  and  culinary  purposes, 
aud  also  medicinally.  Both  the  native  methods  of  extrac&ig  oil  are 
wasteful  and  tedious,  and  therefore  expensive.  European  oil-pressesi 
and  a  knowledge  of  some  methods  of  clarifying  the  expressed  oil,  seem 
only  to  bo  required  to  render  the  oil-seed  crops  of  this  extensive 
divinion  of  great  value.  There  are  G7,000  acres  under  castor  oil 
iu  the  Madras  Presidency,  chiefly  in  Coimbatore.  5230  sacks  of 
cantor  oil  seed,  and  111,790  veltcs  of  castor  oil,  were  imported  into 
Ponilichorry  in  1867. 

In  a  report  on  the  industrial  employment  of  castor  oil,  by  IL 
Daroetc,  published  in  the  third  volume  of  the  Bulletin  of  the  Aoclima* 
tization  Society  of  Paris,  p.  849,  ho  states  that  from  the  documents  he 
had  collected  he  found  that  a  hectare  under  castor  oil  yielded  1800 
kilogrammes.  The  average  yield  from  oil-palms  in  intertropical 
regions  was  only  900  kilogrammes  per  hectare,  and  that  of  olives  in 
the  south  of  Europe  but  GOO  kilogrammes.  From  subsequent  re- 
searches he  considers  that  the  yield  of  oil  from  the  castor  oil  plant 
would  be  even  more,  as  he  calculated  the  yield  at  0  *  62  per  cent.,  while 
subsequent  trials  proved  that  0  *  62  to  0  *  64  could  be  obtained,  diffo- 
renecs  which  result  from  the  mode  of  extraction  employed. 

Castor  oil  is  said  to  be  adulterated  sometimes  with  croton  oil,  to 
increase  its  activity ;  this  is  a  dangerous  sophistication.  It  is  also 
mixed  with  some  cheap  fixed  oils. 

Hape  Seed. — From  the  seeds  of  Brassica  campestris,  Brassiea  napui 
(Napa  old/era^  Speim.),  annua  and  hiennisy  aud  other  species,  all 
natives  of  Europe,  is  expressed  tbe  colza,  or  rape  oil.  The  plants 
are  extensively  cultivated  in  the  mauuer  usually  adopted  in  the  cul- 
ture of  turnips,  and  raised  solely  for  their  value  as  an  oil-yielding 
plant.  The  seeds  are  perfected  the  second  year  of  their  growtL 
The  oil  is  extensively  used  for  machinery  and  for  burning  in  lam]»8. 
The  refuse  cake  is  a  well-known  cattle  food. 

The  800(1  is  sown  broadcast,  iu  the  mouth  of  July,  upon  well- 
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manured  ground,  and  if  possible  during  wet  weather.  This  is  the 
seed-bed  for  the  future  plant.  It  should  be  sown  as  turnip  or  cabbage 
seed  is  sown,  When  it  is  intended  to  transplant  the  young  plants.  In 
the  months  of  September,  October,  and  November,  the  plants  are 
taken  from  the  seed-bed,  and  transplanted  for  the  future  crop.  The 
field  is  richly  manured  with  farmyard  dung,  spread  broadcast  on  the 
land,  and  ploughed  in.     The  previous  crop  is  usually  wheat. 

The  plants  are  then  set  out  in  rows  about  2  feet  distant  from 
each  other,  and  each  plant  18  inches  apart.  In  good  soil,  as,  for 
instance,  land  partly  broken  up  firom  old  pasture,  or  from  wood,  the 
crop  will  bo  much  heavier,  and  ripen  more  equally,  if  planted  at  a 
greater  distance.  It  is  usually  planted  in  every  alternate  furrow, 
but  the  manure  plough  is  expressly  constructed  for  breadth  of  furrow. 
The  plant  is  exceedingly  robust,  and  soon  recovers  itself  after  trans- 
planting. It  thus  remains  permanently  planted  out  until  the  month 
of  February,  when  the  horse-hoe  is  set  to  work  to  pulverize  the  soil 
after  the  frosts.  Good  careful  farmers  then  add  some  artificial 
manure  to  encourage  the  growth  of  the  plant.  The  manure  generally 
employed  is  guano  or  rape  dust,  and  the  rape  cake,  which  proceeds 
from  the  manufacture  of  the  oil.  Bape  cake,  indeed,  is  one  of  the 
very  best  stimulants  that  the  plant  can  receive.  After  this  spring 
manuring,  the  double  mould-board  plough  passes  between  the  drills, 
80  as  to  throw  the  earth  well  up  to  the  stalks  of  the  plants. 

There  is  another  method,  which  is,  to  sow  as  the  Scotch  farmers  do 
turnips.  Sow  in  drills  (manure  in  the  drills\  apply  guano  or  bone 
dust,  or  rape  dust  in  spring,  and  in  damp  weatner. 

Do  not  transplant  at  all,  but  thin  out,  and  cultivate  as  for  Swede 
turnip  seed.  I  believe  the  crop  would  be  as  heavy,  and  the  expense 
diminished  one  half,  especially  when  labour  is  dear  or  scarce.  The 
after  management  of  the  colza  seed  is  not  difficult,  but  requires 
attention.  The  seed,  when  fresh  harvested,  is  apt  to  sweat  and  heat. 
For  this  reason,  careful  farmers  who  wish  to  preserve  the  colour  and 
strength  of  the  sample,  generally  stow  the  seed  away  with  a  sufficient 
quantity  of  the  seed-pod  or  husk.  These  substances  mixed  through 
the  heap,  prevent  its  taking  heat.  The  bulk  must,  nevertheless,  be 
repeatedly  turned  over,  and  the  granary  kept  aired.  The  yield  of 
oil,  which  is  the  ultimate  and  real  test  of  the  value  of  the  crop, 
varies  exceedingly.  This  variation  is  not  so  much  to  be  attributed 
to  the  variety  of  grain  as  to  the  nature  of  the  soil,  the  geniality  of 
the  season,  and  the  care  bestowed  on  the  culture  of  the  plant. 

Nothing  more  is  done  till  harvest,  which  occurs  towards  the 
middle  of  July.  The  chief  enemy  of  the  rape-seed  crop  is  hail ;  the 
heavy  rains  of  July  are  also  often  prejudicial.  As  soon  as  the 
straw  and  seed-pod  become  yellow,  the  crop  is  ready  to  cut.  This 
is  done  by  the  sickle,  and  the  reapers  place  the  crop  as  it  is  cut 
across  the  ridges,  so  as  to  leave  the  air  to  circulate  as  much  as 
possible.  In  from  six  to  ton  days  the  crop  is  ready  for  the  flail.  It 
is  a  seed  that  sheds  itself  with  great  ease,  and  must  bo  handled 
tenderly,  or  much  seed  will  be  lost.  The  crop  is  threshed  in  the  field, 
A  large  space  is  cleared,  and  a  sail-cloth  spread  on  the  groimd.  A 
light  species  of  hand-barrow  or  cradle  is  constructed,  and  lined  with 
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The  following  fignres  give  the  production  of  oil  and  oil-seeds  in 
France  at  two  periods.  In  1870  there  were  644,688  hectares  under 
enlture  with  oil-seeds. 


1862. 


Oil-seeds—  I      hectoiitrea. 

Linseed 543,000 

Hemp  seed      920,000 


Oils— 
Seed  oil 
OUve 
Hemp 


1,422,000 
246,000 
144,000 


1862. 


hectolitreB. 

4,422,339 

854,563 
922,390 


828,855 
399,155 


Mustard  Sked. — A  number  of  species  of  this  family  are  cultivated 
for  their  seeds  in  Europe,  north  Africa,  and  northern  and  middle 
Asia.  By  some  the  plants  are  referred  to  Brassica ;  others  continue 
them  under  Sinapis.  The  seeds  of  white  mustard  (Sinapis  aU>a,  Linn.) 
are  less  pungent  than  those  of  the  black  mustard  (S.  niffra),  but  are 
used  in  a  similar  manner.  Dr.  Masters  enumerates  S.  chinenai^, 
8.  dichotoma,  S.  Pekinensis,  8.  ramosa,  8.  glaucOj  and  8.juncea  among 
the  mustards  which  undergo  cultivation  in  various  parts  of  Asia, 
either  for  the  fixed  oil  of  their  seeds  or  for  their  herbage.  From 
15  lbs.  to  20  lbs.  of  seeds  of  the  white  mustard  are  required  for  an 
acre.  In  the  climate  of  California  1400  lbs.  of  seeds  have  been 
gathered  from  an  acre.  In  China  an  oil  is  expressed  from  Brasnca 
Mtnenais  in  increasing  quantities  all  through  the  valleys  of  the  Tang-tze 
and  Han  rivers; 

Very  primitive  machinery  is  used  for  the  purpose.  The  seeds  are 
crushed,  steamed,  and  put  into  wooden  cylinders,  usually  made  by 
hollowing  out  the  trails  of  trees.  The  oil  is  squeezed  out  of  the 
mass,  placed  in  coarse  bags,  by  means  of  wedges  forced  down  by 
mallets,  or  by  an  arrangement  similar  to  that  by  means  of  which  piles 
are  generally  driven  into  the  earth.  In  the  last  case  water  power  is 
sometimes  employed.  The  oil  is  of  a  dark  yellow  colour,  thick,  and 
has  a  pleasant  odour.  It  is  used  for  lamps,  in  cooking,  and  as  a 
hair  oil. 

The  seeds  of  8.  nigra  and  8.  atba^  simply  crushed  and  then  sifted, 
constitute  the  mustard  of  commerce.  The  mixture  is  commonly  two 
parts  of  black  and  three  of  white  mustard  flour,  but  the  proportions 
used  by  different  manufacturer^  vary.  For  medicinal  use  the  black 
seeds  are  preferable  for  sinapism  and  other  purposes.  In  rich  soils 
this  plant  is  very  prolific.  The  chemical  constituents  are  a  peculiar 
acrid  fixed  oil,  crystalline  sinapin,  the  fatty  sinapisin,  myron-acid, 
and  myrosin. 

There  are  two  sorts  of  mustard :  the  white  mustard,  which  is  grown 
for  oilcake  for  sheep  feed,  and  for  green  manure  to  be  ploughed  in  for 
wheat ;  and  the  brown  mustard,  which  is  chiefly  grown  for  use  as  a  table 
condiment.    On  the  marshy  and  wild  coast  Boi£  of  east  England  it  is 
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oommon  to  take  three  or  fonr  crops  of  brown  mustard  mnmngy  and  in 
that  way  to  pay  for  the  fee  simple  of  the  land  (from  60Z.  to  lOOL  an 
acre),  when  the  opportunity  is  presented.  The  tillage  required  is  next 
to  nothing ;  a  shallow  farrow  is  plonghed,  the  seed  is  sown  broad- 
cast, a  bushel  of  seed  an  acre,  in  April,  and  is  ready  for  harvesting  in 
Juno  or  July.  The  land  is  genentUy  sufficiently  seeded  to  produce 
another  crop  ;  which  may,  perhaps,  be  gathered  in  the  aatomn  of  the 
same  year.  In  England  brown  mustard  often  fetches  from  15«.  to  17.  a 
bushel,  and  40  bushels  is  no  unconmion  crop.  White  mustard  is  less 
remunerative  and  less  speculative. 

Mustard  seed  is  cultivated  in  many  departments  of  France,  and 
especially  in  the  Nord,  Pas  de  Calais,  fias  Rhin,  and  the  Gharente. 
The  annual  produce  is  about  650  tons,  worth  60002.  Triturated  in 
special  mills,  mixed  with  vinegar,  and  flavoured  with  some  condi- 
ments, it  is  delivered  to  the  trade  ready  for  the  table.  The  quantity 
pro<luccd  in  France  was  stated  in  the  Official  Catalogue  of  the  Piuis 
Exhibition  of  18G7  at  3000  tons,  of  the  value  of  2,000,000  francs. 

Five  or  six  species  of  Sinapis  are  cultivated  throughout  India  for 
the  sake  of  their  oil,  which  is  much  esteemed  in  the  country  for 
cooking,  for  medicine,  and  for  anointing  the  body,  which  it  is  sup- 
posed to  invigorate.  They  are  known  as  sarson  seed.  BrasficajuneeOj 
Hooker,  Sinapis  juncea,  Lin.,  is  largely  grown  in  the  south  of 
Russia,  and  in  the  steppes  north-east  of  the  Caspian  Sea.  Eight 
hundred  tons  of  the  seed  are  used  in  one  factory  annually  for  m^tTng 
mustard,  and  the  seeds  yield  more  than  20  per  cent,  of  a  fixed 
plcaBont  oil. 

The  imports  of  colza  and  ravison  seeds  into  Marseilles  have  ranged 
from  300,000  to  6G0,000  cwts.  of  late  years,  but  they  have  been 
declining ;  in  1875  the  quantity  was  but  244,920  cwts. 

In  1872  there  were  sent  from  India  to  England  and  France 
1418  tons  of  mustard  seed. 

Saffloweb  Oil. — This  is  a  light  yellow  clear  oil,  when  properly 
refined  or  prepared ;  it  is  used  in  India  for  culinary  and  other 
purposes.  This  oil  deserves  more  attention  than  it  has  hitherto 
received  in  this  country  ;  and,  if  once  fairly  introduced,  there  is  no 
doubt  whatever  of  its  becoming  a  staple  import.  It  is  used  in  some 
of  the  Government  workshops  as  a  *'  drying  oil."  It  is  believed  to 
constitute  the  bulk  of  the  celebrated  ''Macassar  oiL"  The  seed  is 
exported  under  the  name  of  Cardee,  or  safflower  seed.  The  Lucknow 
Exhibition  Committee  furnishes  the  following  note:  In  Oude  it  is 
sown  in  October,  either  alone,  or  at  the  edge  of  wheat  crops ;  both 
light  and  heavy  soils  are  adapted  to  it.  It  is  cultivated  in  every 
village,  but  not  extensively.  There  would  be  no  difficulty  in  fisirther 
cultivating  it  to  any  extent.  The  oil  is  extracted  by  pressing.  The 
cost  of  the  seed,  which  is  called  "  Barro,"  is  18.^  seers  per  rupee^  and 
the  cost  of  the  oil  from  8  to  4  seers  per  rupee. 

Sesamb  Seed  (Sesamum  indicum,  Dec.),  frequently  called  Til,  or 
Gingely.  This  is  an  erect,  pubescent  annual  herb,  from  2  to  4  feet 
high,  indigenous  U)  India,  but  propagated  by  cultivation  throughout 
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the  warmer  regions  of  the  globe.  In  Europe  it  is  only  grown  in 
some  districts  of  Turkey  and  Greece,  a^d  on  a  small  scale  in  the 
islands  of  Malta  and  Gozo.  It  does  not  succeed  well  in  the  south  of 
France.  From  southern  Asia  it  extends  eastward  to  Japan,  and  is 
cultivated  as  far  as  42^  N.  lat.  It  has  a  wide  range,  being  grown  in 
parts  of  South  and  Central  America,  British  Guiana,  and  Sie  West 
Indies.  In  the  former  it  is  known  as  ajonjoli,  in  the  West  Indies  as 
oily  seed,  and  in  Demerara  as  wangle.  When  parched  and  pounded 
the  seeds  make  a  rich  soup.  Children  are  very  fond  of  the  seeds, 
which  have  a  milky  flavour.  In  Egypt  they  are  eaten  after  being 
baked  in  an  oven  and  sprinkled  over  bread  and  pastry.  The  residual 
cake,  after  the  oil  is  extracted,  is  also  eaten  kneaded  with  honey. 

Benni  seed,  as  it  is  called  in  parts  of  Africa,  is  extensively  used  in 
Oriental  countries  for  aromatizing  the  church  bread  and  for  the 
preparation  of  the  renowned  Chalba,  which  is  eaten  during  fasts  by 
all  Orientals.  It  consists  of  the  finely  powdered  seeds,  which  are 
mixed  with  honey,  and  oftentimes  also  with  sugar. 

The  negroes  use  the  seeds  for  making  a  sort  of  beverage,  something 
like  coffee,  by  roasting  and  infusing  them  in  water. 

Til  seed  is  grown  in  the  northern  provinces  of  Siam  ;  50,000  cwts. 
were  shipped  from  Bangkok  in  1868,  and  77,000  cwts.,  valued  at 
183,009^.,  in  1870.  There  are  870,000  acres  under  culture  with  this 
oil-seed  in  the  Madras  Presidency,  chiefly  in  the  Godavery.  Three 
varieties  of  sesame  seed  are  cultivated  in  India,  the  white-seeded 

iSuffed-til\  the  red  or  parti-coloured  (Kato'til),  and  the  black  variety 
TiUee) ;  it  is  the  latter  which  affords  the  greater  proportion  of  the 
gingely  oil  of  commerce.  A  second  sort  of  sesame  oil,  sometimes 
called  "  rape,"  is  obtained  from  the  red-seeded  variety.  Black  sesame 
is  sown  in  March  and  ripens  in  May.  Red  sesame  is  not  sown  till 
June.  The  word  sesame  is  said  to  be  derived  from  simsimy  the  Arabic 
name  of  the  plant.  One  of  the  advantages  of  the  culture  of  this  plant 
consists  in  its  quick  return  of  produce,  as  it  comes  to  perfection  within 
three  or  four  months.  Its  capsules  contain  numerous  small,  flat  seeds. 
To  collect  them,  the  plant,  when  mature,  is  cut  down,  and  stacked  in 
heaps  for  a  few  days,  after  which  it  is  exposed  to  the  sun  during  the 
day,  but  collected  again  into  heaps  at  night.  By  this  process  the 
capsules  gradually  ripen  and  burst,  and  the  seeds  fall  out.  The  plant 
is  found  in.  several  varieties,  affording  respectively  white,  yellowish, 
reddish-brown,  and  black  seeds.  The  dark  seeds  may  be  deprived  of 
a  part  of  their  colouring  matter  by  washing,  which  is  sometimes  done 
with  a  view  to  obtain  a  pale  oil.  The  white  seeds  produced  in  Sind 
are  reported  to  yield  the  finest  oil.  The  seeds  are  largely  consumed 
as  food  both  in  India  and  tropical  Africa.  The  island  of  Formosa 
grows  a  large  quantity — 3700  cwts.  were  shipped  in  1871 — and  it  is 
also  cultivated  in  Zanzibar  and  Senegal.  From  the  latter  French 
colony  600  cwts.  were  shipped  in  1870.  This  oil-seed  now  also 
appears  in  the  markets  of  Bakel.  The  yield  of  oil  from  the  seed 
is  about  40  to  50  per  cent,  and  its  specific  gravity  0*9253.  The 
Jaffa  sesame  seed  is  all  exported  to  France,  as  it  is  much  appre- 
ciated there,  and  considered  to  be  of  the  best  kind  on  account  of  its 
making  fine  oil  for  eating  purposes.    It  fetches  the  highest  prices 
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of  any  in  tho  Maneilles  market  The  exporli  from  Jafli  in  ISM 
were  2320  tons.  From  SyriA  there  were  ehimed,  in  1871,  ennimn 
seeds  of  the  Talae  of  28,6102.9  end  firom  GeUi»di,  in  the  Mine  jeer» 
945  qoarters,  Talned  at  40802.  From  Lagoe,  Wert  Afrkai  thoe  em 
DOW  krge  shipments.  The  trade  in  the  article  onlj  eommeiioed  wiA 
an  export  of  2^  tons  in  1864,  bat  in  1870  had  leaohed  799  tone.  The 
seed  is  there  called  Benni  seed.  The  ehief  plaoe  iat  the  maanfluitiiie 
of  sesame  oil  is  MaraeiUee,  and  the  importanoe  of  the  trade  in  it 
may  be  judged  from  the  receipts  at  that  port,  in  metrical  qnintab: 


Tear. 


F^txD  Uw  Levuit. 


Fram  Indlft  tnd 


ToteL 


1855 
1865 
1875 


159,703 

60,260 

125,950 


190,512 
259,510 
297,670 


850,215 
819,770 
428,620 


The  oUcake  made  from  it  in  1876  was  440,000  cwta.,  the  nries 
ranging  from  11  to  16  francs  the  cwt  The  qouititieB  fdraished  bj 
Indja  alone  in  the  last  six  years  were^  in  metncal  quintals  of  S  owts. : 


Year. 


1870 
1871 
1872 
1873 
1874 
1875 


From  Ooromaiidel 

CiMSt. 


368,000 
258,000 
224,200 
227,100 
276,720 
364,500 


From  Bombay  and 
Bind. 


29,100 

30 

1,800 

14,800 

130,900 

312,600 


From  Calcutta. 


183,100 

79,000 

4,000 

7,800 

56,200 

50,300 


The  following  were  the  ranges  of  price  in  1875  at  Marseilles :  for 
Jafia,  48  to  53  francs,  brown ;  Coromandel,  85  to  40  francs,  white ; 
Eorrachee,  87 j^  to  48  francs ;  Bangkok,  35  to  48  francs ;  and  Mozam- 
bique, 88^  to  41i  francs.  The  export  of  sesame  oil  in  1875  from 
Marseilles  was  2,500,000  kilogrammes,  or  nearly  half  of  all  the  seed 
oil  shipped.  The  price  ranged  daring  the  year  from  67  to  80  francs 
for  the  100  kilogrammes.  The  oil  first  expressed  from  the  seeds  is 
aTailable  for  table  nse,  and  may  be  nsed  for  all  the  purposes  of  olive 
oil.  As  its  congealing  point  is  some  de^ees  below  that  of  oliye  oil, 
it  is  even  more  fitted  for  cool  climates.  The  soot  of  the  oil  is  nsed  for 
making  Indian  ink.  This  oil  is  probably  consumed  to  a  greater  extent 
than  any  other  by  the  natiyes  of  India,  and  is  second  only  to  coooanut 
oil  in  importance  as  an  article  of  commerce.  The  residue,  or  cake,  is 
eaten  by  the  poorer  classes  of  India  as  an  article  of  food,  and  it  is 
greedily  devoured  by  cattle. 

In  Eastern  Africa  the  sesame  grows  everywhere  on  the  coast,  and 
extends  far  into  the  interior,  and  is  known  as  simsim.  The  seed  is 
pounded  dry  in  a  large  mortar ;  when  the  oil  begins  to  appear,  a  little 
hot  water  is  poured  in,  and  the  mass  is  forcibly  squeezed  by  huge 
pestles ;  all  that  floats  is  then  ladled  out  into  pots  and  gourds,  and 
used  for  cooking. 
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From  Siam  there  was  exported  in  1875,  13,193  piculs  of  teel  seed, 
Talued  at  21,003^ 

The  commercial  value  of  gingely  seed  in  England  is  about  508.  to 
bis.  for  white,  and  458.  to  48^.  for  brown. 

Niger  Seed. — Another  oil-seed  which  enters  into  English  conmierce 
from  India  for  oil-crushing  is  the  small  black  seed  of  Quizotia  oleifera. 
It  is  commonly  cultivated  in  Mysore  and  the  Dcccan.  The  oil  is 
sweet-tasted,  and  is  used  for  the  same  purpose  as  the  gingely  oil, 
though  an  inferior  oil.  It  is  the  common  lamp  oil  of  Upper  India, 
and  is  very  cheap.  The  seed  is  sown  in  July  or  August,  after  the 
first  heavy  rains,  the  fields  being  simply  ploughed,  neither  weeding 
nor  manure  being  required.  In  three  months  firom  tiie  time  of  sowing 
the  crop  is  cut,  and  after  being  placed  in  the  sun  for  a  few  days  the 
seeds  are  threshed  out  with  a  stick.  The  produce  is  about  two 
bushels  per  acre.  It  is  also  called  ram-til.  It  fetches  in  London 
about  408.  per  quarter. 

The  following  quantities  of  vegetable  oils  were  made  in  the  United 
States,  according  to  the  Census  returns  for  1870  : 


Oils. 


Castor 
Linseed   . . 
Gotton-seed 
Poppy-seed     . 
Rape-seed 

Cotton  oilcake 


QoAntity. 


gallonB. 

341,850 

6,819,730 

2,490,883 

125 

11,350 

tons. 

6,750 


Value. 


dollars. 

690,700 

7,239,773 

1,547,218 

375 

13,870 

113,000 


The  castor  oil  made  was  to  the  value  of  593,000  dollars  in  1850, 
and  820,870  dollars  in  I860.  Cotton-seed  oil  was  only  made,  in 
1860,  to  the  value  of  741,000  dollars. 

Marseilles  is  the  great  entrepdt  for  oil-seeds,  as  the  appended  table 
proves,  the  quantities  being  in  metrical  quintals  of  100  kilos.,  or 
220  lbs. : 


Year. 


1871 
1872 
1873 
1874 
1875 


Oil-seeds. 


TlddofOiL 


Oilcate. 


1,782,430 
1,675,510 
1,912,330 
2,070,630 
2,228,280 


608,960 
561,890 
617,390 
660,000 
792,240 


1,123,470 
1,113,620 
1,294,940 
1,410,630 
1,436.041 


The  progressive  increase  in  the  importations  of  oil-seeds  at  Mar- 
seilles has  been  remarkable,  as  is  proved  by  the  quinquennial  returns, 
in  metrical  quintals : 


1855 753,680 

1860 1,093,970 

1865 1,376,770 


1870 1,849,860 

1875 2,228,280 


GOLD   or   PLBASnitB. 


The  quftotit?  and  value  of  tho  Torioaa  oU-eeeda  shipped  &oid  India 
B  shown  bulow : 


.1,079,008 

2.7;)».7»a 
l.'tOl.IlM 


(jOLD  ot  Plbabcbh  (Camelina  galiva,  CrantzJ,  an  nnnual  herb,  is 
cnltivatod  in  middle  aud  suutbcm  Europe.  It  is  readily  grown  after 
com  crops,  yiotds  richly  evoo  on  poor  soil,  and  is  not  attacked  by 
aphis.  Thirty-ttvo  buehcle  of  seed  have  been  obtainod  from  im  acre, 
and  from  thesu  510  lbs.  of  oil.  The  return  ie  obtained  within  a  few 
months. 

Tho  gold  of  ploasuro  produces  n  finer  oil  for  burning  than  the  rape 
or  mustard,  having  a  brighter  Same,  loss  smoke,  and  euurcely  any 
smell.  It  suocoeds  bettor  than  any  of  the  other  cruciferous  oil  plants 
on  light,  shallow,  dry  soils,  ond  arrives  so  soon  at  maturity  that  in  tho 
south  of  Europe  it  produces  two  crops  in  a  season.  Li  sevend  of 
the  more  northerly  districts  of  the  Continent,  as  the  north  of  France, 
Qermony,  and  Holland,  although  it  will  not  produce  two  crops  in  the 
season,  it  is  found  very  useful  for  sowing  in  June  or  the  beginning  of 
July,  when  other  crops  may  have  failed  ;  and  when  sown  in  the  early 
part  of  the  season,  it  can  be  removed  in  time  to  be  suoceeded  by 
turnips,  gross  seeds,  &c  Besides  the  use  of  its  seeds  for  oil,  the 
sterna  yield  a  coarse  fibre  for  making  socks,  sail-oloth,  &c.,  and  being 
small,  hard,  and  durable,  are  used  for  thatching  temporary  erections, 
ukd  also  for  making  coarse  packing  paper. 

The  seed  may  be  sown  in  shallow  drills,  10  inches  apart,  by  the 
old-fashioned  plan  of  a  quart  bottle  with  a  quill  through  the  oork, 
and  will  be  rotdy  for  the  sickle  some  three  months  after  sowing; 
the  return  of  on  average  crop  nay  be  estimated  as  SOO  to  I.  The 
Camelina  is  onderstood  to  be  a  non-«zhauster  of  the  soil,  used  as  a 
rotation  crop,  enabling  old  land  to  recover  itself  in  some  measure  ;  it 
prefers  soil  of  a  light  sandy  nature,  ond  ia  very  hardy,  enduring 
both  drought  and  wet.  Its  usefulness  consists  in  its  quality  for 
fattening  stock  of  any  kind.  Two  tablespoonfuls  of  the  seed  boiled 
in  a  quart  of  water  will  prodaoe  aboat  the  same  quantity  of  thick 
jelly ;  and  this  mixed  with  a  sufficient  quantity  and  bulk  of  food  will, 
it  is  considered,  fatten  the  largest  oz  in  a  short  time ;  the  chaff  which 
ia  left,  after  threshing  out  the  seed,  is  readily  eaten  by  horses. 

In  some  countries  thia  plant  is  cultivated  both  for  its  stems,  which 
yield  a  fibre  applicable  for  spinning,  and  for  its  oleiferous  seeds, 
espeoially  in  Flanders.  Although  the  soils  best  adapted  for  its  culture 
are  those  of  a  light  nature,  a  crop  will  never  fail  on  land  of  tho  most 
inferior  description.    It  is  usually  sown  in  spring  in  Uoroh  or  April, 
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and  in  tlie  autnmn  about  August  The  quantity  of  sood  required  per 
acre  is  14  lbs.  It  may  be  either  drilled  or  broadcast ;  if  drilled,  the 
rows  must  be  one  foot  apart.  If  sown  early,  two  crops  may  frequently 
be  obtained  in  one  year,  as  it  is  fit  for  haryesting  in  three  months  after 
the  plant  makes  its  first  appearance.  The  seed  is  ripe  as  soon  as  the 
po<ls  change  from  a  green  to  a  golden  colour.  Care  must  then  be 
taken  to  cut  it  before  it  becomes  too  ripe,  or  much  seed  will  be  lost. 

When  cut  with  a  sickle,  it  is  bound  up  in  sheaves  and  stacked  in 
the  same  manner  as  wheat.  It  is  then  put  into  a  barn,  and  threshed 
out  like  other  com.  The  oil  is  useful  for  burning  in  lamps,  for 
dressing  woollen  goods,  the  manufacture  of  soap,  lubricating  machi* 
nery,  and  for  painters.    It  is  said  also  to  be  beneficial  in  asthma. 

SuNFLOWEB-BESD  OiL  (Helianthtu  annuus). — The  highly  ornamental 
and  extensive  genus  of  plants  to  which  this  belongs  derives  its  scien- 
tific name  from  helioa^  sun,  and  anthoa,  a  flower,  on  account  of  the 
brilliant  colour  of  the  flower,  and  from  the  erroneous  idea,  pro- 
pagated by  poets  and  others,  that  the  flowers  always  turned  towards 
the  sun ;  hence,  also,  the  French  name  toumeaoL  It  appears  to  possess 
far  more  profitable  qualities  than  have  been  hitherto  supposed,  and  may 
be  cultivated  with  advantage  and  applied  to  many  useful  purposes. 
The  great  variety  of  valuable  properties  belonging  to  the  sunflower 
seed  has  been  more  neglected  than  any  other,  when  it  ought  to  be  paid 
greater  attention  to.  No  plant  produces  such  fine  honey  and  wax, 
and  when  the  flower  is  in  blossom  bees  abound  on  it.  A  few  years 
ago  one  or  two  farmers  cleared  nearly  402.  by  their  honey  alone.  The 
produce  will  be  according  to  the  nature  of  the  soil  and  mode  of 
cultivation. 

The  sunflower  has  been  long  largely  grown  in  parts  of  Russia  for 
its  oil,  and  the  German  farmers  have  lately  taken  up  the  cultivation. 
The  plant  grows  readily  in  most  climates.  From  the  stalks  of  the 
plant  the  Bussians  manufacture  a  valuable  potash,  and  the  residue, 
after  extracting  the  oil,  is  used  for  feeding  cattle,  made  into  oilcake. 
The  leaves  go  to  manure  the  soil. 

The  qutintity  of  seed  is  much  increased  by  dwarfing  the  plants; 
the  best  manure  is  said  to  be  old  mortar  broken  up.  The  plants 
should  be  kept  clear  and  free  from  weeds;  the  quantity  of  seed 
required  is  about  6  lbs.  per  acre.  They  should  have  sufficient 
interval  between  them  for  exposure  to  the  sun,  as  under  such  circum- 
stances they  become  larger  and  more  fully  stored  with  seed.  The  oil 
extracted  from  the  seed  is  said  to  be  superior  to  both  almond  and 
olive  oil  for  table  use,  and  for  use  in  woollen  factories,  making  soap, 
and  candles,  and  for  lighting  purposes.  The  leaves  have  been  manu- 
factured into  cigars,  possessing,  it  is  stated,  pectoral  properties  which 
might  prove  more  efficacious  than  stramonium.  The  blossoms  furnish 
a  ])rilliant  yellow  dye  which  stands  well. 

The  marc,  or  refuse  of  50  bushels  of  seed,  after  the  oil  has  been 
expressed,  made  into  cakes,  will  produce  1500  lbs.,  and  the  stalks, 
when  burnt  for  alkali,  will  give  10  per  cent,  of  potash.  The  green 
leaves  of  the  sunflower,  when  dried  and  burnt  to  powder,  make  ex- 

2  ■ 


418  STJ»PLOWEB-BBBD  Olt.  | 

oelloDt  fodilor  for  milch  cows,  mised  witb  brftu.  6ir  Allen  Crockdon, 
of  Seal  Grove,  by  SeTenoakB,  for  many  yoare  cultivated  tho  hud- 
flower,  for  tho  purpose  of  feoiling  lite  Etpck.  The  oil  makes  most 
beautiful  Roup,  piu^icularly  Boftonmg  to  the  bauds  and  face,  aod  ie 
raoat  delightful  to  shavo  with.  The  cake  is  suporior  to  linseed  for 
fattening  cattle.  Sheep,  piga,  pigeons,  rcibbits,  poultry  of  all  sorts, 
&c.,  will  fatten  rapidly  npon  it,  aud  prefer  tho  seed  to  any  other ; 
pheasants  in  particular,  caasing  thoiu  to  have  a  mach  more  glossy 
plumage  and  to  be  plamper  in  the  body.  It  increases  tfao  quantity  of 
eggs  from  poaltry  fed  with  it.  The  seed,  shelled,  makes  when 
ground  very  fine  flour  for  bread,  particularly  tea-cakea.  tt  will  grow 
ill  any  corner  that  may  bo  vacant,  and  make  all  farms  have  a  most 
agreeable  garden-like  appcamuce.  It  shonld  be  planted  sis  inches 
apart,  and  about  one  inch  deep,  and  when  one  foot  high  may  bo 
earthed  up ;  it  then  will  require  no  further  attention.  Bvery  single 
plant  will  produce  1000  or  more  seeds;  tho  main  head  generally  pro- 
duces 800  to  1000  aeods,  and  there  arc  UBUally  four  ctdlatorals, 
producing  50  to  60  seeds  each.  Bnt  it  is  not  the  seed  only  that  is 
Eo  valuiLbie,  the  st-alk  is  useful  alee  ;  for  by  treating  it  euwtly  like 
flax,  it  will  produce  a  fibre  as  fine  as  silk,  and  in  large  quantities. 
Now  that  ragH  have  become  so  aonrco,  ariifing  from  tho  vory  un- 
precedented demand  for  paper,  the  stalk  might  be  nsed  for  pftper 
making.  On  some  grounds  two  crops  may  be  growing  at  the  same 
time ;  when  the  &rmer  has  given  his  early  potatoes  a  last  hoeing, 
be  can  plant  his  seed  IS  inches  apart  in  the  ridges.  The  Chinese 
have  it  by  thousands  of  tons,  and  worship  it.  There  can  be  no 
doubt  that  many  of  their  silk  goods  have  a  large  portion  of  Bon- 
flower  fibre  in  Uiem.  According  to  Bonssinganlt,  some  experiments 
made  by  M.  Ganzac  of  Dagny  gave  the  produce  per  acre  of  seed  at 
15  owts.  3  qrs.  11  lbs. ;  the  oil  per  acre,  275  lbs.,  being  15  per  cent., 
and  the  cake  80  per  cont.  Next  to  poppy-seed  oil,  enuflower  oil  bnma 
the  longest  of  any  in  equal  quantities.  The  seeds  vary  in  colour, 
being  either  white,  grey,  striped,  or  black.  From  them  is  expressed  a 
palatable,  clear,  and  flavourless  oil,  the  demand  for  which  in  Bnssia  is 
very  great.  It  is  exported  from  St.  Petersburg  at  about  10a.  6d.  tbs 
owt.,  and  is  said  to  be  extensively  nsed,  like  cotton-seed  oil,  after 
purifying,  for  adulterating  olive  or  salad  oil.  In  Bussia  a  consider- 
able quantity  is  grown  for  oil  pressing.  The  plant  is  largely  culti- 
vated in  Eiele,  and  Podolia,  eastward  on  the  black  soil  lands ;  the 
stalks  are  nsed  for  fuel.  The  mannfactore  of  the  oil,  which  was 
formerly  oonfiued  to  the  government  of  Yoroneje,  has  recently  been 
carried  on  in  that  of  Saratov,  and  in  the  town  of  that  name  there 
were  in  ltj67  at  least  30  oil  presses.  Mr.  Alexander  Enoblooh,  of 
Sarepto,  has  one  worked  by  steam  power.  The  seed  is  supplied  by 
tbe  peasants  of  the  neighbourhood.  The  production  in  Russia  in  1667 
(includiog  a  few  ether  miscellaneons  oil-seeds)  was  officially  stated  at 
835,000  cwts.  At  Toroneje  6000  to  800O  poods  (of  96  Ibe.)  of  seeds 
are  produced.  In  Bussia  the  seed  sells  at  about  40  copecks  the  pood, 
or  2  roubles  60  copecks  the  chetwert ;  the  oil  at  3^  to  4  roubles  the 
pood.    The  following  practical  instntctions  may  be  given  to  produce 


OANDLE   KUT8.  419 

the  plant  in  perfection.  There  is  required  a  light  rich  soil,  as  un- 
shadowed by  trees  as  possible.  Tho  earlier  the  seed  can  be  got  in 
the  ground  the  better,  say  the  end  of  September  or  the  beginning  of 
October,  as  the  crop  will  be  ready  to  harvest  the  latter  part  of 
February,  which  will  be  of  the  greatest  importance  to  growers.  The 
necessary  quantity  of  seed  required  for  an  acre  depends  on  the  con- 
dition of  the  soil,  and  varies  from  4  to  5  lbs. ;  but  of  course  it  is 
advisable  to  sow  a  little  more  than  is  actually  wanted,  to  provide 
against  accidents.  The  seed  should  be  drilled  into  the  ground ;  the 
distance  from  row  to  row  18  inches  ;  the  plants  to  be  thinned  out  to 
30  inches  from  plant  to  plant ;  and  the  number  of  plants  at  this 
distance  would  be  about  11,000  per  acre ;  at  18  inches  from  plant  to 
plant  25,000  per  acre ;  and  at  12  inches  from  plant  to  plant  82,000. 
The  produce  varies  considerably,  according  to  the  state  of  the  soil,  the 
climate,  and  the  cultivation  that  is  employed ;  but  the  average  quantity 
of  seed  may  be  taken  at  60  bushels  per  acre,  and  the  yield  of  oil  at  a 
gallon  per  bushel. 

The  seed  varies  in  relation  of  husk  to  kernel  from  41  and  60 
per  cent,  of  the  former  to  40  to  59  of  the  latter,  and  the  percentage 
of  oil  between  16}  and  28  per  cent.  On  the  average,  however,  about 
18  per  cent  of  oil  may  be  obtained  by  expression. 

Candle  Nuts. —-Under  the  name  of  candle  nuts  there  are  imported 
into  this  country  an  oil  seed,  the  hard  fruit,  either  in  the  shell  or 
broken,  of  the  Aleurites  triloba  and  A.  MolticcarM.  The  French  call 
them  Bancoul  nuts,  and  in  the  Pacific  islands  they  are  known  as 
kukui.  Aleurites  triloba  is  a  native  of  the  Malay  islands  and  Assam. 
It  is  also  cultivated  in  Lower  Bengal.  The  kernels  are  much  relished 
there,  having  the  taste  of  English  walnuts. 

Two  or  three  species  are  kaown,  spread  over  the  Molucca  Islands, 
Ceylon,  and  the  archipelagoes  of  the  Pacific  Ocean.  It  is  very 
common  in  the  forests  of  Cochin  China,  New  Caledonia,  Tahiti, 
Reunion,  &o.  The  fruit,  produced  in  abundance,  falls  to  the  ground 
when  it  has  arrived  at  maturity.  This  nut  is  composed  of  a  hard  and 
ligneous  shell,  containing  an  oily  kernel,  of  which  the  following  is 
the  composition : 

Water       5-000 

Oil 62175 

Nitrogenons  substances 22*653 

Kon-nitrogeDous  substances 6*827 

Mineral  matters      3*3i5 

100*000 
In  its  normal  state  it  contains : 

Nitrogen 8'625  per  cent. 

According  to  this  analysis,  the  kernel  is  rich  in  oil  and  in  nitro- 
genous substances.  It  is  worthy,  therefore,  of  attracting  the  more 
prominent  attention  of  manufacturers  and  agriculturists. 

The  nuts  analyzed  came  from  Tahiti.    The  French  Minister  of 
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the  fifurine  distributed  them  to  eevoral  utuiufaotnreTs  of  oil,  in  o: 
to  expurimeut  on  tbem  in  their  lactones.  Tho  tbllowing  is  tbo  ~c 
poailiun  of  tho  oilcake ; 

Wntet         I02S 

Oil 6-60 

Nitngenou  laMHieM 47*81 

NoB-nttramKMM  inbitHioM M-M 

Photphorio  wdd       ..     .,     ,.    8-«8  ) 

Poluik       1-98  I  U-40 


In  itt  normftl  ataie  it  oontuas ; 

Nitrogn 7-6Spereaat. 

This  uttlyau  showa  th«l  tiie  oake  ii  tieh  io  nitnigeB  Bad  ia  |ilns- 
phatefl.  It  wonld  be  itiU  more  k  if  it  did  not  oontaiD  m  nnihiB 
quantify  of  the  tamatna  of  1^  ahella,  iriiioh  oonid  n<A  be  niaii|ili<iJj 
aeparated  from  the  kamela.  Monaieiir  Ed.  Na/  obtained  fmi  Oe 
kernels  65  to  67  per  oeot  of  dl,  40  to  41  per  eeot.  c^  oake.  Wtom 
these  results,  it  mnrt  be  admitted  Oiat  Uie  oake  whioh  ia  maaab** 
tared  from  perfeotlj  ahelled  aeeda  might  ocmtain  np  to  9  per  eeat  of 
nitrogen,  and  i  per  cent,  of  phosphorio  acid.  It  would  therefore  be 
a  good  muinro  of  great  Tolne,  snperior  even  to  gronnd-nnt  cakeu  It 
is  not  good  for  cattle  food ;  at  least,  it  mnst  be  auppoBed  so.  The 
oil  ezpressed  &om  the  komels  is  pnrgative,  and  oould  not  therefore 
serre  for  alimentation.  For  lighting  purposes  it  is  saperior  to  colca 
<dl,  and  can  be  bnmt  without  undergoing  purification.  A  simple 
filtration  suffices  to  render  it  clear  and  limpid.*  It  also  appears  that 
this  oil  is  very  siccative,  for  when  applied  in  layers  on  the  hull  of  a 
ship  it  preserves  it  for  a  long  time  &om  every  kind  of  change.  Some 
interesting  experiments  were  made  for  this  purpose  on  some  men-of-war 
in  Cochin  China  and  at  Guiana.  Unfortunately  the  hard  ebell  of  the 
candle  nut  presents  great  difficulties.  This  nut  only  contains  S3  per 
cent,  of  kernel.  The  remainder  is  the  hard  shell,  which  is  probablj 
useless.  It  therefore  results  that  on  acconnt  of  tho  high  price  ot 
freight  from  the  places  of  production  it  cannot  bo  imported  whole. 
The  shelling  must  be  performed  before  its  shipment.  According  to 
the  exporimonta  made  by  Uonsienr  EA.  Nay,  this  husking  is  a  very 
laborious  operation,  on  acconnt  of  the  excessive  hardness  of  the  sh^ ; 
nevertheless,  it  may  suffice  to  make  known  the  interest  which  attaohee 
to  this  question  to  excite  the  emulation  of  inventors.  He  who  oon- 
atmcts  a  simple,  chenp  apparatus,  which  can  be  transported  to  the 
colonics,  to  perform  the  desired  work,  will  probably  make  a  good 
thing  of  it  and  render  a  signal  sertice  to  commerce. 

A  larger  quantity  of  oil  is  obtained  from  the  nut,  and  with  mnoh 
less  difficulty,  if,  after  the  reduction  of  the  kernels  into  a  coarse 
powder,  by  means  of  a  pestle  and  mortar,  roller,  or  hand-mill,  ther 
are  submitted  to  a  low  heat.  For  this  purpose  a  water  bath  is  nsM^ 
oare  being  token  to  constantly  stir  the  powder  vrith  a  wooden  spatnl^ 


threada] 


Tbe  NukuhiTtsiu  light  theii  huts  with  the  very  m\j  candle  n\it(Ak»ril4t  fnUaJt 
adsd  on  a  ikewer,  which  dow  not  gire  them  much  troubla. 
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in  order  to  diffopo  the  heat  equally  throughont  the  whole  mass. 
When  the  substance  is  sufficiently  heated,  it  is  placed  in  canvas  bags 
and  submitted  to  pressure.  The  oil  escapes  with  much  more  facility, 
the  heat  having  coagulated  the  albumen;  it  is  clear  and  can  be 
immediately  filtered.  The  oil  may  also  be  prepared  by  previously 
roasting  the  nuts  in  ovens.  When  they  are  broken,  the  kernel  then 
separates  very  easily  from  the  shell,  which  is  not  the  case  with  the 
raw  nuts.  In  the  latter  case  the  fragments  of  kernel  are  sejmrated 
with  the  point  of  a  knife,  which  causes  a  great  loss  of  time.  The  oil 
which  is  obtained  after  this  roasting  is  of  a  much  darker  colour  than 
that  which  is  extracted  by  the  preceding  process.  In  all  cases,  the 
kernel  must  be  completely  separated  from  its  outer  shell,  for  in 
crushing  the  whole  together,  an  enormous  loss  is  experienced.  The 
following  are  the  returns  which  were  obtained,  and  with  a  stronger 
pressure  a  larger  quantity  of  oil  would  result:  224  lbs.  of  whole 
nuts  give  4  lbs.  of  kernels ;  224  lbs.  of  kernels  produce  60  quarts  of 
oil. 

At  the  Sandwich  Islands,  where  it  is  prepared  in  large  quantities, 
this  oil  is  40  per  cent,  cheaper  than  linseed  oil.  In  commerce  in  the 
Pacific  it  is  designated  under  the  name  of  Kukui  oiL  The  oil  of  this 
nut  has  many  useful  applications.  In  the  arts,  it  may  be  employed 
in  painting  as  a  drying  oil ;  after  having  been  boiled,  it  dries  com- 
pletely at  the  end  of  six  hours.  In  the  manufacture  of  soap  it  would 
replace  at  Tahiti  with  great  advantage  the  cocoanut  oil  which  is  used. 
It  is  excellent  for  lighting  purposes,  and  bums  without  the  unpleasant 
odour  which  cocoanut  oil  gives  out;  it  has  not,  like  the  latter,  the 
disadvantage  of  deteriorating  the  lamps ;  lastly,  it  gives  a  very  bril- 
liant light.  It  may  be  reckoned  among  the  drastic  purgatives.  Very 
good  effects  are  obtained  with  a  dose  of  15  to  20  grammes  in  an  aro- 
matic potion.  It  is  said  to  be  used  in  Java  at  table,  which  must 
depend  on  a  special  mode  of  preparation,  that  is  to  say,  the  fresh 
kernel  has  alone  been  submitted  to  pressure.  It  will  thus  be  seen 
this  oil  merits  being  prepared  in  Oceania  and  in  New  Caledonia. 
Indigenous  to  those  islands,  it  grows  everywhere ;  on  the  tops  of  the 
mountains,  where  it  appears  to  be  most  common,  on  the  sloping  and 
inaccessible  parts,  in  deep  ravines,  in  fresh  and  fertile  valleys.  It 
is  very  abundant  up  to  a  height  of  2700  feet ;  above  that,  it  becomes 
rare,  and  disappears  completely  at  4000  feet 

Thb  Japan  Wax  Tbbe. — In  Japan  a  considerable  quantity  of  solid 
vegetable  wax,  which  melts  at  12^  and  congeals  at  132°,  is  obtained 
from  the  seeds  or  berries  of  several  species  of  Bhus;  that  which  is 
most  generally  cultivated  is  the  Wnu  succedanea.  This  is  grown 
amongst  vegetables  more  or  less  extensively  almost  everywhere  in 
Japan,  especially  in  the  western  provinces  from  the  south  northwards 
to  the  35Ui  degree. 

The  lacquer  tree  {B,  vernicifera)  also  yields  the  wax,  and  diflbrs  but 
little  in  appearance  from  the  other  species,  except  that  its  geographical 
limit  extends  farther  northwards,  being  at  38°.  The  Bhus  mfhestris^  a 
wild  species,  is  also  utilized  for  the  purpose.  The  cultivated  species 
was  originally  imported  from  the  Loo  Choo  islands ;  the  growers  now 
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distingiuBh  seven  difiEerent  varieties  of  this  tree.  The  wis  tree  groiM 
in  great  abundance  on  the  monntainons  dedivities  of  the  nnmnoe  of 
Kinas,  and  in  Hioso,  Hiaen,  Bimahaia,  OhntngOy  and  Obekuiii ;  the 
fields  are  hedged  in  with  it.  The  seeds,  which  ripen  in  Ootobw  and 
November,  are  of  the  sice  of  a  small  pea,  and  onited  in  bimehes;  the 
fat  or  wax  is  lodged  between  the  keniel  and  the  onter  skin.  When 
gathered  they  are  exposed  to  the  snn  for  a  lew  dajs^  and  tiuaii  steed 
in  straw.  When  they  have  attained  their  proper  maturity  fliffr  aie 
freed  from  the  stems  by  threshing  with  flails  of  bawiboa  Thqr 
are  cmshed  and  winnowed,  steamed,  placed  in  hemp-doth  bag% 
steamed  again,  and  afterwards  pressed  in  a  wooden  wedge  press  aU 
by  hand.  In  order  to  fncilitate  the  flow  of  the  solid  oil  or  viMstaUe 
wax,  a  small  percentage  of  oil  from  the  PireUa  cemoidm,  Lhu,  is 
added.  The  raw  products  form  on  cooling  a  coarse  greenidi,  taUowy 
mass,  which  is  remdted  in  an  earthen  vessd  with  water  and  adies; 
the  yidd  is  abont  16  per  cent,  of  the  berries  used.  The  wax  is 
reduced  to  small  scraps  by  means  of  a  kind  of  planing  tod,  then 
washed  and  bleached  in  the  sun  and  air,  when  it  aasumeB  a  pore  lAiie 
colour.  It  is  much  used  in  Japan  for  candles.  The  exports  of  this 
wax  from  Hioxo  and  Osaka  were  7410  piculs  in  1874,  and  10,056  pieds 
in  1875.  'Prices  ranged  between  11^  and  8j^  dollars  per  picuL  The 
consumption  has  greatly  fallen  off  in  London  within  the  last  few  years, 
owing  to  previous  high  cost  of  the  article,  which  induced  buyers  to 
substitute  paraffin  and  other  cheaper  materials,  and  even  the  above 
low  prices  have  not  left  a  profit  to  shippers. 

The  wax  is  now  generally  prepared  in  largo  square  blocks  or  cdces 
of  183  lbs.,  in  place  of  the  old  saucers  or  round  cakes  of  from  4  to  4^ 
inches  in  diameter  and  1  inch  thick,  by  which  a  saving  in  freight  is 
effected.  The  value  of  this  wax,  shipped  from  Hiozo  in  1875,  was 
98,277  dollars ;  from  Osaka,  955  piculs,  valued  at  8986  dollars.  The 
total  value  of  the  Japan  wax  exports  were,  in  1874,  215,642  dollars; 
in  1875,  186,244.  Of  vegetable  tallow  there  was  exported  from  Eew 
Eiang  in  China,  in  1875,  2747  piculs. 

PoppT-BEBD  Oil. — The  seeds  yield  by  expression  about  50  per  cent, 
of  a  bland  and  very  valuable  oil,  of  a  pale  golden  colour,  fluid  to  within 
10*^  of  the  freezing  point  of  water.  It  dries  easily,  is  inodorous,  of 
agreeable  odour,  and  partially  soluble  in  alcohol.  The  seed  is  worth 
about  5l9.  to  538.  per  quarter  in  the  English  market  By  simple 
exposure  to  the  rays  of  tiie  sun  in  shallow  vessels,  the  oil  is  rendered 
perfectly  colourless.  It  is  expressed  by  meaus  of  a  heavy  circular 
stone,  placed  on  its  edge,  made  to  revolve  by  a  long  lever,  and  the 
apparatus  is  worked  by  draught  bullocks. 

Mr.  Bingham  furnishes  the  following  note:  "The  seed  has  no 
narcotic  qualities,  but  has  a  sweet  taste,  and  is  used,  parched,  by 
the  lower  class  of  natives  as  a  food ;  it  is  also  much  used  by  the 
sweetmeat  makers  as  an  addition  in  their  wares.  This  and  the  seed 
of  the  Teel  (Sesamum  arieniale)  are  the  only  oil-seeds,  with  the  excep- 
tion of  the  cocoanut,  which  are  used  for  that  purpose.  It  produces, 
under  the  native  meUiod,  a  dear  limpid  oil,  which  bums  very  quickly. 
About  30  per  cent,  of  oil  is  generally  extracted,  and  the  cake  is  then 
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sold  as  a  food  to  the  poorer  classes.  The  oil  sells  at  about  5  seers 
per  rupee  at  Shahabad.  The  production  of  this  seed  is  only  limited 
by  the  production  of  the  poppy. 

*'  In  Oude  each  ryot  sows  from  two  to  four  beegahs  in  the  month  of 
October.  The  oil  is  extracted  by  the  common  native  press.  The  cost 
of  the  seed  is  10  seers  for  the  rupee,  and  the  oil  sells. for  8  seers 
for  the  rupee ;  two-fifths  of  the  weight  of  the  seed  employed  is  about 
the  proportion  of  oil  yielded  by  the  native  process.  The  poppy  seed 
is  eaten  by  the  natives  made  into  sweetmeats,  provided  the  opium  has 
been  extracted  from  the  seed  vessel,  otherwise  it  is  bitter  and  nar- 
cotic, and  under  these  circumstances  the  oil  extracted  is  also  bitter. 
Used  for  cooking  and  burning." 

Of  poppy  seed  from  India,  the  United  Kingdom  receives  the  greatest 
share:  286,390  cwts.,  and  worth  157,513/.,  in  1875.  France  took 
115,728  cwts.,  valued  at  63,€49Z.  This  export  trade  is  almost  entirely 
confined  to  Bengal,  only  a  very  small  quantity  being  shipped  from 
Bombay. 

In  France  the  poppy  occupies  an  extent  of  47,078  hectares  of  land 
in  the  region  of  the  north-west,  being  grown  for  its  seed. 

Melon  Seeds  {Cucumis  melo), — Under  the  local  name  of  ^  petit 
beraf "  large  quantities  of  these  seeds  are  collected  in  various  parts  of 
Africa,  as  in  Senegal,  Abeokuta,  &c.  They  yield  30  per  cent,  of  a 
very  fluid  oil  much  like  olive  oil,  which  is  used  for  food  and  for  soap- 
making.  The  production  in  Senegal  in  1860  was  62,266  kilos.,  selling 
at  20  to  30  francs  the  100  kilos.  In  China  no  less  than  4295  piouls 
of  melon  seed  valued  at  3451Z.,  were  shipped  from  Chefoo  in  1875. 
The  oleaginous  seeds  of  other  cucurbitaceous  plants  are  also  used ; 
one  called  the  "gros  beraf "  is  the  produce  of  Ctumrhiia  miroor^  and 
called  by  the  natives  iam-bosse. 

Phtsio  Nut  {Cutcob  purgans,  Lindl. ;  Jairopha  Curcas^  Lin.). — This 
small  tree  or  shrub  is  grown  in  Brazil,  the  East  and  West  Indies,  and 
West  Africa ;  but  the  principal  seat  of  production  is  the  Cape  Verde 
Islands.  In  the  tropics,  hedges  and  enclosures  are  made  with  this 
shrub,  as  cattle  will  not  touch  the  leaves.  The  seeds  are  tecessively 
drastic,  hence  their  general  name  of  purging  nuts. 

This  plant  grows  in  abundance  at  Casamanca,  and  Graboon  and  other 
parts  of  the  African  coast  could  supply  this  oil-seed. 

The  bush  from  which  the  seed  is  obtained  is  readily  increased 
by  cuttings,  which  rapidly  take  root.  The  seeds  are  three  or  four, 
contained  in  a  thin  skin,  which  is  black ;  the  seed  is  of  the  same 
colour,  and  grows  in  bunches ;  the  stems  of  the  bushes  are  not  strong, 
but  they  answer  excellently  for  fences,  with  split  bamboo  tied  on 
each  side  to  keep  them  straight  and  together,  and  the  great  ad- 
vantage is  that  no  kind  of  cattle  eat  them.  The  seeds  are  collected 
and  the  oil  expressed  in  the  usual  way. 

The  oil  obtained  from  the  seeds  is  chiefly  used  for  lamps,  and  also 
in  cutaneous  diseases  and  chronic  rheumatism.  The  Chinese  boil  the 
oil  with  oxide  of  iron  to  make  the  black  varnish  used  for  coating  boxeSi 
&c.    The  oil  is  viscous,  of  a  deep  yellow,  with  a  density  of  0  *  918. 
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This  oil  hns  boon  froquoully  imported  into  Englnud  as  a  snb- 
etituto  for  litiRoeil  oil,  'i1io  colour  is  eomcwliat  paler ;  it  answeni 
equally  well.  QiiantitiosoftlieBoeds  arc  skipped  from  tlie  urcliipolago 
of  tliD  Caps  Verdo  iHlonila ;  tlio  BTemge  eiiKirt  from  tliunoe  is  nbuut 
100,000  hectolitres  pjinually ;  tLey  are  Bold  at  the  port  fiir  6  fmucs 
the  decalitre.  The  eeude  are  kiiuvru  under  the  name  of  PiguuuB 
d'liide  by  the  French,  and  Furgueira  by  the  Portugoeae. 

The  following  shows  the  quantity  of  tbeeo  seeds  raised  iu  1869 
in  the  Capo  Verde  lalaiide,  the  cbief  locality  of  production : 


St.  Jogo     ..     15,700 

Fogo 900 

Bona  Vista        ..      ..      88 

16,072 


M 


An  oil  obtuned  from  ■notbor  ipedes  ia  Isdk  (faktfkm  gbmmi 
Vabl.)  ia  also  nsed  looaUy  in  mwtlinmB  tnd  tot  lampk  In  ■|ifi«uimi 
and  oonnstenoe  it  nwDiUes  oMtor  oQ.  l%a  wdtOM  ot  cAmt  wgaabttt 
J,  ttrttbifSda  and  /.  gomj/ptJoStu,  an  also  pnrgatiTS. 

Ckoton  Oil. — This  powerfully  oathartio  oil,  well  known  in  this 
country  for  its  medicinal  properties,  is  procurod  from  the  seeds  of 
CroUm  tiglium,  a  small  tree,  native  of  Hindosfan,  Ceylon,  and  the 
Moluccas,  The  oil  is  obtained  by  grinding  the  seeds,  placing  the 
powder  in  bags,  and  pressing  them  between  plates  of  iron.  The  oil  ia 
then  allowed  to  stand  fifteen  days,  and  afterwards  filtered.  The 
residao  after  expression  is  saturated  with  twioe  its  weight  of  alcohol, 
heated  on  the  sand  bath  from  120"  to  140°  Fahr.,  and  the  mixture 
pressed  again.  The  alcohol  is  distilled  ofi^  the  oil  allowed  to  settle, 
and  filtered  after  a  fortnight.  One  seer  (2  lbs.)  of  seed  fomishes 
11  fluid  onnoes  of  oil ;  6  oz,  by  the  first  prooese,  5  oe,  by  the  seoond. 
Sometimes  tlie  seeds  are  roasted  before  they  are  compressed.  The 
seeds  of  C  BoaAurgkii,  0.  Pavana,  and  C.  MongifiMw  have  similar 
purgative  properties.  So  powerful,  purgative,  and  emetic  is  this  oil, 
fliat  one  or  two  drops  ate  aufBdent  for  a  dose. 

Chinsse  Oils. — Among  the  vegetable  oils  in  China  ore  cabbage  oil 
or  rape ;  Tang  oil,  from  the  berries  of  Dryandra  eordata ;  gronnd- 
nat  oil  (Arachit) ;  til  seed  (Se$am«  orienlate)  ;  tea-seed  oil,  &om  Tiea 
viridi* ;  oil  pea  {Dotichot  viridii) ;  and  the  oil  beau  (Soja  \itpida). 
The  latter  product  forms  a  oousidorable  article  of  oommerce  in  China. 
This  pulse  oil  possesses  a  great  analogy  to  the  ordinary  edible  oils 
of  oommerce ;  its  odour  and  flavour  ore  agreeable,  and  it  is  oseful  for 
burning.  Exposed  to  a  low  temperatoro  it  becomes  paet^,  and  re- 
sinifies  rapidly  when  exposed  to  the  atmosphere.  Being  a  drying  oil, 
it  might  serve  to  replace  linseed  in  some  of  its  oses.  The  plant  has 
the  character  of  a  shrub,  it  branches  near  the  ground,  and  attains  a 
height  of  &om  3  to  4  feet  It  yields  about  IS  per  cent,  of  fatty 
matter,  and  the  Chinese  r^nlarly  obtain  17  per  oent.  ot  oil  from  it. 
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There  are  seyeral  varieties  of  this  bean,  white,  yellow,  and  green. 
The  yellow  are  made  into  a  fermented  mass,  or  cheese,  called  tan-fir, 
by  macerating  them  in  water  and  pressing  them  into  a  cake,  adding 
lime  and  salt  to  precipitate  the  caseine,  which  is  obtained  in  the 
form  of  a  jelly.  It  is  chiefly  cultivated  in  the  north  of  China,  parti- 
cularly in  the  province  of  Shantnng.  Upwards  of  3000  junks  are 
employed  in  its  transport  to  the  southern  ports.  From  Che-foo  there 
were  exported,  in  1869,  242,224  piculs  of  bean-cake,  and  5570  piculs 
of  bean  oil,  and  about  10,000  piculs  of  the  cake  were  imported  into 
Foo-Choo-foo,  valued  at  42,000?.  The  cake  is  not  only  used  for 
human  food  and  for  stock,  but  also  as  manure. 

In  the  Madras  Presidency  in  1870  there  were  1,018,000  acres 
under  culture  with  oil-seeds,  consisting  chiefly  of  the  following  : 
50,000  acres  under  rape  seed  in  Tinnevelly ;  67,000  acres  with  the 
castor  oil  plant,  chiefly  in  Coimbatore ;  870,000  chiefly  under  gingely, 
&c.,  in  Godavery. 

Oil  of  Ben. — From  the  seeds  of  two  species  of  a  leguminous 
plant,  Moringa  aptera  and  JIf.  pterygospermay  is  obtained  an  oil  which 
is  valued  for  its  fluidity.  It  is  mild,  almost  colourless,  does  not  turn 
rancid,  and  is  of  a  pleasant  taste.  The  oleine,  when  separated  from 
the  stearine,  is  highly  appreciated  by  watchmakers,  and  also  by  per- 
fumers, as  it  retains  the  most  fugaceous  odours  without  diminishing 
their  softness.  Hence  it  serves  to  fix  the  odorous  principles  of 
certain  flowers,  such  as  the  tuberose,  the  heliotrope,  and  the  jasmine. 
It  is,  however,  rarely  to  be  met  with  pure  in  commerce,  and  is  gene- 
rally replaced  by  virgin  olive  oil.  One  species  of  the  tree  grows  in 
several  of  the  West  India  islands,  whilst  the  other,  M,  aptera,  is  found 
princijmlly  in  Egypt  and  India,  whence  small  quantities  of  the  seeds 
are  occasionally  imported. 


(    «6    ) 


SECTION  VI. 


THE  PRINCIPAL  FRUITS  OP  COMMERCE. 

Vine  Culture  and  tbm  Orapi. — ^The  oultnre  of  the  ffrape  for  the 
purpose  of  makiDg  a  beyerage  from  the  jnioe  is,  litoittUy,  '*  as  old  as 
the  hills" — it  dates  from  the  era  of  Momit  Ararat.  The  Yine  is  now 
grown  in  almost  eyery  portion  of  the  inhabitable  gjlobe,  but  thrires 
best  between  32^  and  50  of  latitude,  the  most  &yonrable  location  for 
a  yineyard  being  the  sonthem  deoliyity  of  a  hilL  Hitherto  the  best 
wines  haye  come  from  southern  Europe,  Madeira,  the  Canaries,  and 
the  Cape.  In  Grooce,  Hungary,  Italy,  Portugal,  France,  Spain,  and 
parts  of  Grormany  and  Switzerland,  as  many  persons  are  employed  in 
the  culture  of  the  yine  as  in  all  the  other  agricultural  pursuits. 

In  the  United  Kingdom  the  grape  seldom  ripens  well  in  the  open 
air,  although  yery  fine  hothouse  fruit  is  raised.  Still  there  is  a  la^ge 
import  of  fresh  grapes  from  the  Continent. 

The  imports  of  grapes  into  the  United  Kingdom  haye  been : 


Year. 

Qoantity. 
buahoU. 

Valae. 

£ 

1866 

69,553 

64,154 

1867 

85,226 

78,930 

1868 

94,213 

67.176 

1869 

102,670 

74,761 

1870 

142,723 

87,416 

The  official  returns  since  1870  do  not  particularize  grapes. 

Of  dried  raisins  we  take  for  consiunption  in  the  United  Kingdom 
from  350,000  to  400,000  cwts.  per  annum,  and  of  dried  currants 
870,000  to  900,000  cwts. 

The  muscatel  grapes  are  those  which  by  a  costly  process  are  made 
into  "  Paeas"  or  Malaga  raisins.  There  are  yarious  qualities,  which 
range  in  the  following  order,  and  of  which  the  range  of  prices  ruling 
in  1871,  for  cases  of  25  lbs.,  show  the  comparatiye  yalues: 


Francs. 
Prepared  for  America       ..      8 

Choice 9 

Superior      11 

Royal 15 

The  exports  were  23,178,120  kiloa  in  1870. 


Imperial 

English,  third  quality 
„       second 
first 


n 


>i 


Francs. 
20 
18 
22 
26 
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In  1871,  426,750  cwts.  of  box  raisins  were  shipped  from  Malaga, 
and  in  1872,  563,023  cwts.  The  nnmber  of  boxes  sent  to  the  United 
Kingdom  in  1872  was  374,949.  The  average  of  the  five  years  from 
1867  to  1871  was  184,077  boxes. 

llie  green  grapes  (  Uva  porron)  are  gathered  almost  entirely  in  the 
provinces  of  Granada  and  Almeria.  These  large  and  oblong  grapes, 
with  a  thick  skin,  are  sent,  still  green,  during  the  months  of  August 
and  September  to  the  north  of  Europe,  packed  in  barrels  of  50  or 
100  lbs.  weight,  and  filled  with  sawdust  to  prevent  bruising  and 
becoming  mouldy.  The  exports  from  Malaga  were  10,076  barrels  in 
1870,  and  18,224  barrels  in  1871. 

There  are  imported  into  London  about  35,000  barrels  (of  50  lbs.) 
of  Spanish  or  Almeria  grapes,  which  are  sold  at  auction  by  the  fruit- 
brokers.  This  is  exclusive  of  the  Lisbon  grapes  (of  which  there  are 
no  available  figures),  and  the  large  imports  direct  to  Covent  Garden 
market  from  the  Continent.  The  cargoes  arrive  at  different  times 
from  about  the  last  week  in  May  to  August.  The  following  have  been 
the  quantities  of  raw  fruit  (not  otherwise  described)  imported  into 
the  United  Kingdom,  which  include  pine-apples,  melons,  apples,  &c. : 


Year. 

Qoantltj. 

Valae. 

Irashels. 

£ 

1867 

237.598 

139,079 

1868 

337.631 

160,388 

1869 

303,565 

150,619 

1870 

252,228 

131,967 

1871 

1,128,568 

596,107 

1872 

1,691,703 

1,024,685 

1873 

1.324.608 

762,710 

• 

1874 

2,622,914 

1,109,984 

1875 

2,220,412 

986,248 

The  quantity  of  wine  tab 

:en  for  consumption  in  the  United  Kingdom 

has  been  as  follows : 

, 

Year. 

Qallons. 

Per  Head 
of  Popalatioo. 

1845 

6,736,131 

0-24 

1850 

6,437,222 

0-23 

1855 

6,296,439 

0*23 

1860 

7,358,192 

0-23 

1865 

11,993,760 

0-40 

1870 

15,079,854 

0-49 

1875 

17,243,942 

0-53 

The  following  figures  show  the  exports  of  wine  from  some  of  the 
principal  producing  countries : 

France,  1875 373,000,000  litres  (1}  pint8> 

Spain,  1875     149,807,000     „ 

Portugal,  1871        31,956  pipes  of  ]  15  galls. 

Italy,  1874      ' 352,195  heotolities  of  22  galls. 

Greece,  1874 481,057  ooques. 
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The  eitent  of  lauil  nuder  culture  with  TineB  in  some  of  the  principal 
»ine-groniug  countries,  according  to  the  latest  rotumB,  was : 


Algeria 
Qermui  Empira 

Wurtemburit 

AuBtrin 
UoDgar;     .. 
Poiingsl 

Boumanin    , , 

Unilcl  Statea      .. 
Cnpe  Colony 
Austral  iao  colonies 


1873 
1871 
1878 
1869 
I8TS 
JB75 
1873 
1873 
1S78 
1878 
1873 
1873 
1875 
187S 
1676 


6,879,309 
43,6«D 
333, 064 
S4,6fi3 
58,579 
391, !m 
998,536 
469.064 
1,000,000 
123,350 
247,000 
162, 012 
2,000,000 
18,177 
16,000 


Franee.—The  vinoyords  of  Franco  form  a  very  important  port  of 
the  agriculture  of  the  couutry.  The  vine  is  cnltivfttud  iu  (he  smith, 
in  Burgundy,  and  the  borders  of  the  Uoeelle  and  Garonne.  The  vine 
covered,  in  the  close  of  the  eighteenth  century,  an  area  of  a  little  more 
than  1,600,000  hectares,  now  it  extends  over  about  2,500,000,  very 
nnequally  distributed  in  seTenty-seTen  departments. 

Every  year  above  6,000,000  kilogs.  of  grapes  enter  Paris,  bringing 
to  the  municipality  a  revenue  of  S00,000  &ancs,  arising  from  the 
octroi  duty  at  5-75  francs  per  kil<^  Between  August,  1873,  and 
August,  1874,  the  commission  houses  received  3,600,000  kiloga.,  and 
1,500,000  kilogs.  were  sold  by  aaotion,  making  a  total  of  5,000,000 
kilogs. 

The  vine  occupied  in  Franco,  in  1871,  an  area  of  6,043,000  aoios, 
or  more  than  4^  per  cent,  of  the  total  aur&ce  of  the  country.  The 
production  of  wine  was  69,026,680  hectolitres,  roughly  valued  at 
62,000,000;.  The  average  produce  per  hectare  was  24-42  hectolitres, 
and  the  mean  price  26*27  francs.  The  average  return  per  hectare 
being  641-42  francs.  The  departments  where  Uie  production  of  vine 
was  uu^efit  were : 

HectolKra. 

HentQlt        9,381,000 

-  Chuente  Inf^eure 5,255,000 

GiTonde        3,689,000 

Var       8,823,000 

Cbarento       2,833,000 

Ande 2,583,000 

Gen     2,341,000 

Card 1,799,000 

ludreet  Loire     1,566,000 

Loire  InKrieure        1,236,000 

CftUMl'Or 1.247,000 

Vienne         1,W9,000 

Lot  et  Gacomie 1,104,000 

Saone  et  Loira 1,029,000 
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TlieBo  14  departmonts,  of  which  tho  first  8  are  situatod  in  the  south, 
furnish  of  themselves  66  per  cent,  of  the  total  produce. 

Taking  the  value  of  the  yield,  the  departments  do  not  stand  in 
tho  same  order.  For  instance,  the  most  productive  are  (reckoning  in 
millions  of  francs)  the  following  : 

Franrs. 

Heraalt 196,000,000 

Gironde 166,000,000 

Gharente  Infcnoure       1 05 ,  000 ,  000 

Chareuto 57,000,000 

Var 56,000,000 

Indre  et  Loire         47,000,000 

Gere 46,000,000 

Lot  et  Garonne       44,000,000 

Cute-d'Or         43,000,000 

Snoneet  Loire        41,000,000 

Gard         32,000,000 

The  vine  has  barely  maintained  its  production  in  the  vineyards 
which  produce  the  choice  wines,  but  in  other  localities  where  it  has 
been  largely  manured  and  more  productive  vines  have  been  sub- 
stituted for  those  which  bear  less  fruit,  they  now  obtain  double  the 
quantity  of  grapes  yielded  thirty  years  ago. 

In  1866  the  average  produce  of  wine  stood  at  80*10  hectolitres 
per  hectare,  while  in  1840  the  mean  yield  was  only  18*65  hectolitres. 
The  vine  is  trained  in  100  different  ways  in  France.     It  is  gene- 
rally propped  or  supported  in  Burgundy,  Champagne,  Lorraine,  Orleans, 
Macon,  Touraine,  and  Berry.    Most  ordinarily  it  is  cultivated  on 
trellises,  more  or  less  elevated,  in  Bordelais,  tho  Dauphin6,  and  the 
county  of  Nice.     It  has  no  support  in  Lower  Langueiioc,  Provence, 
Saintonge,  and  Annis,  and  tho  culture  is  called  the  low  vine  system. 

Those  which  grow  on  the  slopes  of  mountains,  or  in  localities  where 
the  temperature  is  not  very  favourable  to  the  ripening  of  the  fruit, 
are  supported  by  maples,  walnuts,  and  willows. 

The  vines  which  furnish  the  choice  wines  do  not  yield  on  the 
average  above  15  or  20  hectolitres  of  wine  per  acre.  On  the  contrary, 
those  yielding  the  common  wines  often  give,  especially  in  the  regions 
of  the  south  and  south-west,  120  to  150  hectolitres  per  hectare. 
There  are,  indeed,  in  Lower  Languedoc,  vines  which  produce  in  good 
years  300  up  to  400  hectolitres  per  hectare.  The  value  of  the  ordinary 
wines  has  largely  increased  in  the  last  thirty  years.  In  1840  the 
medium  price  which  the  grower  obtained  was  11*40  francs  the  hecto- 
litre ;  in  1866  it  had  risen  to  28}  francs. 

The  following  has  been  the  production  of  wine  in  France,  according 
to  the  statistics  of  tho  Minister  of  Finance : 


HectolitTM 
(22  galls.). 

1860 39,558,000 

1865 68,943,000 


HectolitrM 

raanaito.). 

1870 53,537,000 

1874 63,146,000 


If  we  take  other  decennial  periods  for  comparison  we  find  that  the 
production  in  hoctolitres  was  in : 

HecioUtrvs. 

1852 38,060,000 

1862 48,630,130 

1872 54,920,181 


430  VINE   CULTntB   AKD   THB   QRAPK. 

In  1872  there  irero  3.428,737  licctam-B  uniliT  vine?. 

About  ono-fuurth  uf  the  produce  is  white  wine,  the  roet  red.  Th« 
value  of  the  wiue  Id  1872  wm  set  dowu  nt  63,500,0001.  The  pro- 
duction of  wine  in  1871  woe  59,025,680  hectolitree. 

It  is  estimated  that  out  of  63,000,000  hectolitres  of  wine  pivducfd 
in  Fntuce  30,000,000  cannot  bo  preserved  or  transported.  And  is  there- 
fore oonBuuied  at  the  place  of  production  in  the  natural  dtalc;  4,000,000 
heetolitrea  of  wine  are  lost  h;  diseases  of  the  yines,  G, 500,000  hcoto-  . 
litres  arc  Hnhjeotod  to  distillation,  tu  furnish  the  brandy  fur  the  fivtify- 
lag  of  wines,  which,  withoot  this,  coiUd  not  bo  preserved, 

Algeria. — In  1875  there  were  12,182  hectares  under  culture  with 
the  vine  in  Algeria  hy  Europeans.  The  produce,  owing  to  a  had 
Beaaon,  prolonged  rains  and  fogs  in  spring,  was  but  196,313  hecto- 
litres of  wine.  The  natires  aro  also  increasing  their  cttlture,  and  had 
7862  hectares  under  culture  with  viuea. 

Uttited  Stale*. — The  geographical  distribution  of  the  tudigenons  or 
wild  vines  uf  North  America  extends  over  four  different  botanical 
regions. 

1.  The  northern  region,  embracing  all  the  States  north  of  the 
aStb  parallel. 

2.  Those  of  the  Southern  States,  Carolina,  Georgia,  Florida, 
Alabama,  Ac. 

3.  Those  of  the  south-west,  including  Lonisiuia,  Texas,  Arkansas, 
and  the  eastern  part  of  New  Mexico. 

4.  California,  Bonoma,  and  western  New  Mexico. 

Beeides  these,  European  varieties  have  been  introduced  and  aoolt- 
matized  in  the  valleys  of  New  Mexico  and  California. 

The  wild  or  indigenous  American  vines  are  the  Scnppemoi^ 
Vitit  calivalU,  punctata,  and  cordifolia. 

Those  cultivated  are  the  Catawba  in  the  districts  of  Columbia  and 
Boston,  the  Clinton,  Henshaw,  Isabelhi,  Hartford  prolific,  Bartlett, 
amber,  Lobrusca,  and  Souppemong. 

The  Henshaw  and  Souppemong  contain  only  about  8  per  cant,  of 
sugar  in  the  pound  weight,  while  the  others  range  from  10  to  Hi 
per,  cent.  The  Clinton  and  Catawba  contain  the  most  sugar  and 
alcohol. 

The  production  of  wine  in  the  United  States  has  been  steadily 
increasing.  According  to  the  Census  returns,  in  1860  only  221,249 
gallons  were  made  ;  in  1860,  1,627,192  gallons  are  recorded. 

The  cultivation  of  grapes  for  vintage  in  America  has  increased  to 
enormous  proportions.  In  California,  Missoori,  Ohio,  Pennsylvania, 
and  Michigan  the  industry  is  considered  very  remtmerative.  In  1869, 
the  total  production  was  8,092,330  gallons;  1,814,656  gallons  from 
California;  326,173  gallons  from  Missonri;  212,912  gallons  from  Ohio, 
and  the  remainder  from  the  other  states.  In  1870,  Ohio  ^one  pro- 
duced 2,577,907  gallons  of  wine,  and  15,858,719  lbs.  of  grapes.  In 
1874,  owing  to  wet  weather  and  the  phylloxera,  the  quantity  fell  to 
1,081,923  ^ons ;  in  1872,  to  426,923 ;  and  in  1873,  to  208,289.  In 
1674  the  phylloxera  disappoored,  and  Ohio  again  produced  1,078,056 
gallons.  The  places  of  cultivation  are  principally  located  on  the 
shores  and  islands  of  Lake  Erie.  Large  shipments  of  wine  are  at 
present  being  made  to  Emrope. 
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Within  a  radius  of  25  miles  of  Cincinnati  it  is  computed  that  there 
are  2500  acres  of  ground  devoted  to  the  culture  of  grapes.  In  favour- 
able seasons  the  average  of  wine  per  acre  is  200  gallons,  equal  to 
500,000  gallons  as  the  whole  crop  for  the  section  described ;  worth, 
fresh  from  the  press,  £500,000. 

The  Catawba  grape,  an  indigenous  variety,  is  now  extensively  cul- 
tivated in  the  west  and  south-west,  and  the  Catawba  wine  bids  fair  to 
become  an  important  article  of  commerce.  In  1851  the  vineyards 
comprised  less  than  3000  acres,  the  greater  portion  of  which  was  in 
the  vicinity  of  Cincinnati,  from  whence  the  grape  culture  has  since 
spread,  along  both  banks  of  the  Ohio,  to  Pittsburgh  and  Cairo,  and  in 
a  southerly  direction  through  Kentucky  and  Tennessee  to  Alabama, 
and  westwardly  into  Missouri. 

On  the  Ohio  an  acre  yields  on  an  average  500  gallons  of  wine,  an 
immense  yield,  compared  with  the  average  of  France.  In  1853,  which 
was  a  most  fruitful  year,  the  yield  was  extraordinary,  averaging  along 
the  Ohio  650  gallons  to  the  acre,  some  vineyards  even  producing  from 
800  to  900  gallons.  The  wine  growers  of  Ohio  are  mainly  Oermans 
and  their  descendants. 

California,— The  growth  of  vines  in  California  is  increasing  very 
rapidly,  and  proper  attention  is  being  paid  to  the  selection  of  sorts 
suitable  to  the  soil.  There  are  upwards  of  31,000,000  vines.  The 
State  of  Los  Angelos  has  4,500,000  vines,  producing  annually 
1,500,000  gallons  of  wine.  The  produce  of  an  acre  is  12,000  lbs.  of 
grapes,  worth  5(2.  per  lb.  The  kinds  grown  are  the  Mission  grape, 
Uio  White  Muscat,  the  Tokay  Blassien,  the  Bose,  the  Peruvian,  and 
the  Black  Morocco.  Up  to  within  a  few  years  the  production  of  wine 
was  confined  to  the  '*  Mission  grape,"  a  variety  introduced  by  the 
Spanish  missionaries  nearly  a  century  ago.  This  grape  makes  a 
coarse,  rough  wine,  varying  in  some  degree  according  to  the  soil, 
but  always  inferior  to  that  made  from  the  vines  imported  from 
Germany,  France,  and  southern  Europe.  Wines  assimilating  to  the 
Hock,  Muscatel,  and  Burgundy  of  Europe  are  now  manufactured  in 
Sonoma,  Solano,  and  Napa  counties  in  cousiderable  quantities,  and 
where  the  requisite  attention  has  been  paid  to  their  manufacture,  and 
they  have  been  kept  two  or  three  years  before  being  offered  in  the 
market,  the  quality  is  excellent,  and  cannot  fail  to  create  a  demand 
for  them  in  the  eastern  States  and  England.  The  southern  grape  is 
more  particularly  suited  to  the  manufacture  of  wines  resembling  port 
and  Ajigelica,  and  the  latter  is  decidedly  a  superior  article.  Port  is 
made  here  from  very  ripe  grapes,  those  that  hang  on  the  vines  until 
after  the  first  frosts.  The  foot  hills  are  particularly  adapted  to  the 
cultivation  of  the  vine,  and  in  a  few  years  the  value  of  the  wine 
exports  may  approximate  to  that  of  their  grain.  The  oppressive 
internal  revenue  laws  have  sadly  interfered  with  the  manufacture  of 
brandy,  and  instead  of  1,000,000  gallons,  which  could  have  been 
profitably  produced  of  late  years,  less  than  one-fourth  has  actually 
been  manufactured.  The  quality  must,  however,  be  improved  before 
there  is  any  export  demand  for  it. 

There  were  two  disastrous  failures  in  the  wine  crop,  owing  to  late 
and  severe  frosts ;  the  yield  of  1872  was  only  4,000,000  gallons ;  and 
of  1873,  3,800,000,  besides  about  176,000  gallons  of  brandy. 
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Tlio  prodnction  of  moo  in  1874  ww  7,000.000  gullons,  besides  the 
qmiiititj  iiucoosary  for  the  ilistillation  (if  300.000  jndloiiB  ut  brftudjv 
lis.  nUout  1,000.000  gallons  of  must;  808.107  gallons  of  wine  w«ire 
(M|iortc-d.  Tbe  vineyard  proprietors  hiive  bcgiin  to  introduce  French 
and  Gunnans,  iu  order  to  improvo  the  quidit;  of  tboir  wine. 

Tbc  yield  of  tho  Califomion  rinoytinlB  for  1875  noa  about 
8,000,000  gallons.  Tbe  Btate  lias  viuiGuUnral  laud  enough  to  mako 
OB  much  wtno  aa  France,  Germany,  Hungary,  and  Spain  cuinbinod 
(nuild  prodnco ;  and  tliero  is  no  eliodow  of  doubt  among  those  who 
linvo  given  the  subject  the  oloHost  study,  that  California  Will  in  soma 
future  time  out-rank  every  other  wiue-growing  region  iu  Ibe  world. 
The  foiit  hills  of  tbie  State,  wbieh  are  hold  at  one-tenth  the  price  of 
land  in  Franco,  have  a  vast  productive)  capacity,  and  aoldum  foil  U> 
prodaoa  a  good  OTop. 

In  tbfl  ewly  dftys  of  (Miftndft  wiiw  imWiife  it  was  BOpposod  that 
in  order  to  xnmka  a  good  wise  gnpM  kid  to  bo  over-riiio  ;  henoe  the 
wines  oontoined  too  rnnoh  feloolud,Mtl  we  too  heavy  for  constant  uae. 
Of  late  there  hu  been  mwh  inwroTMHot  In  this  respect,  which  hu 
been  brooght  ebontl^flts  intoowutidn  of  SnKhpcaii  vines, having  lesa 
saceharine  and  more  eeiditf  tli>B  the  Oeli&nua  grape.  Producen 
have  also  leemed  that  it  b  better  to  plook  the  grapes  before  they  are 
fully  ripe  than  to  await  over-ripening. 

One  firm  (Kobler  and  Frohling)  ose  yearly  6,000,000  Ibe.  of 
grapes  from  Los  Asgelos  vineyards,  and  pnrobaBe  annoolly  aevend 
bimdred  thousand  gallooe  of  wine.  In  five  years  more  it  is  antici- 
pated 300,000  acres  of  barren  hills,  worthless  for  other  porpoaee, 
will  be  green  with  the  vines,  which  love  those  suimy  dopes  so 
well. 

In  the  vicinity  of  Ooloma  and  the  portion  of  El  Dorado  ooantrj 
sheltered  by  the  grand  old  mountains,  nestling  by  the  river,  overgrown 
with  verdure,  are  more  than  two  score  vineyards,  with  boitdredB  of  acrM 
of  bearing  vines.  No  disease  has  ever  been  known  among  vines  in  this 
region,  except  perhaps  a  little  mildew,  but  the  &ost  and  other  moteoro- 
logical  influences  sometimes  injure  crops.  Mr.  Robert  Chalmers, 
in  his  Coloma  vineyard  has  planted,  on  110  acres,  110,000  bearing 
vines,  comprising  over  forty  varieties  of  foreign  grapes.  Ho  inakei' 
from  6  to  10  tons  of  raisins  yearly.  It  takes  3  tons  of  grapes  to  moke 
one  of  misiuB.  The  raisin  crop  of  California  for  1876  was  estimated 
at  60,000  packages.  The  white  Muscat  grapes  seem  to  take  the  lead, 
the  raisins  selling  for  10  cents  a  pound,  while  Malagas  are  only  worth 
6  cents.  The  Graingers  shipped' 500  boxes  of  the  crop  to  China, 
where  they  expect  to  open  up  a  good  market  for  a  portion  of  the 
California  raisins. 

Maeieo. — Vine  culture  and  wine  mannbcture,  although  prosecnted 
on  but  a  small  scale,  have  been  very  sncccssful,  especially  in  the 
northern  sections  of  Mexico.  In  many  of  the  mountains  of  the  Sierra 
Madre,  vines  grow  abundantly,  and  show  to  what  degree  of  prosperity 
this  industry  may  reooh  when  the  prodnoer  can  find  his  way  to 
foreign  markets. 

Brottl. — The  vine  has  been  cultivated  sncoossfully  of  late  in  the 
provincoe  of  SOo  Paulo,  Bio  Grande  do  Sul,  and  also  in  oertain  portione 
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of  Bio  do  Janeiro,  and  Minas  Glerflcs.  In  1873  about  800  pipes,  or 
320,000  litres  of  wine,  were  produced,  of  an  avomgo  value  of  17Z.  each 
pipe.  In  many  places  1000  vines  would  yield  10  pipes,  or  4000  litres. 
The  American  vine  commands  a  preference. 

In  many  of  the  British  colonies  the  culture  of  the  vine  has  occupied 
a  fair  share  of  attention,  particularly  in  Australia  and  the  Cape  of 
Good  Hope,  but  there  are  many  others  in  which  it  might  be  profitably 
extended.  A  pure  unadulterated  wine  can  be  supplied  from  the  Aus- 
tralian colonies,  not  only  equal,  but  superior  to  the  wines  now  in 
general  consumption  imported  into  this  country  from  the  continent  of 
Europe. 

Our  colonies  may,  before  many  years,  become  important  purveyors 
to  us  of  the  pure  juice  of  the  grape.  A  little  more  than  ten  years  ago 
the  average  consumption  of  wine  per  head  in  Great  Britain  was  less 
than  a  quarter  of  a  gallon,  now  it  exceeds  half  a  gallon,  and  is 
steadily  increasing.  Our  colonies,  hitherto,  have  contributed  little 
or  nothing  to  our  supplies,  but  many  of  them  have  all  the  requisites 
of  experience,  soil,  and  climate,  and,  under  encouraging  circumstances, 
will  send  us  hereafter  considerable  quantities. 

The  Cape  Colony. — When  we  look  back  and  see  that  in  former 
years  the  Cape  colonists  could  ship  1,000,000  gallons  of  wine,  it 
seems  strange  to  find  how  this  colonial  industry  has  retrograded.  In 
1855  there  were  about  12,000  acres  under  culture  with  the  vine  in  the 
western  district  of  the  Cape  Colony,  and  the  produce  was  34,221 
pipes  of  wine,  and  449  G  pipes  of  brandy.  Vines  covered  18,000  acres 
in  1875  as  compared  with  16,000  acres  ten  years  before,  and  4,500,000 
gallons  of  wine  were  made,  besides  1,000,000  gallons  of  brandy 
and  other  spirits.  In  1851  we  imported  408,281  gallons  of  wine 
from  the  Cape.  But  the  imports  have  been  gradually  getting  less 
year  by  year,  until,  in  1870,  we  only  received  40,235  gallons,  and 
in  1875  but  11,200  gallons.  Some  goes,  however,  to  other  quarters, 
for  the  total  exports  of  Cape  wines  in  1873  were  75,200  gallons  of 
ordinary,  778  gallons  of  Constantia,  and  1048  gallona  of  brandy, 
besides  the  large  quantity  consumed  locally.  Cape  wines  are 
principally  produced  in  the  districts  of  Stellenbosch,  Worcester, 
Swellendajn,  and  G^rge.  In  1859  about  1,000,000  gallons  were 
shipped;  in  1865  only  193,000  gallons,  and  in  1872  but  78,000 
gallons,  exclusive  of  371  gallons  of  the  sweet  Constantia  wine.  This 
serious  fiEJIing  off  is  partly  due  to  the  heavy  duties  imposed  under  the 
provisions  of  the  treaty  with  France  of  1860,  which  fixes  the  scale  of 
duty  at  1b,  per  gallon  for  wines  under  26^  of  alcoholic  strength,  and 
28,  6(2.  per  gallon  beyond  that.  It  is  found  necessary  to  fortify  Cape 
wines  considerably,  with  a  view  of  preventing  deterioration  and  fer- 
mentation on  the  voyage.  The  wine  growers  of  the  Cape,  in  these 
circumstances,  are  naturally  anxious  that  an  uniform  duty,  amounting 
to  say  1$,  6(2.  per  gallon,  should  be  imposed  on  all  Cape  wines  admitted 
into  the  United  Kingdom,  and  that  South  African  wines  should  not 
'  have  a  higher  rate  of  duty  imposed  unless  they  contain  more  than  88° 
of  proof  spirit  As  compared  with  the  wine  growers  on  the  Continent 
of  Europe,  the  growers  in  both  the  Cape  and  Australia  are,  at  present^ 
at  a  disadvanti^e. 
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Au$lralia. — If  there  in  ono  fruit  more  than  another  wbicb  Ininriatefi 
in   the   Btmuy  cliino  of  Anetralia,  it  is  the  gmpo.      According  to 

Btatistice   there   were  ninre  thnn  17,001)  acres  Doder  cnltare   there 
with  the  vioo,  dietnbiited  as  follows:  ^ 
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South  AuHtniUk 
West  Atutmlla 
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Tbo  wino  produced  by  these  is,  in  Victoria,  kboat  714,000  gsUona; 
New  South  Wales,  500,000  gallons  ;  Sonth  AnsbnOia,  800.000  gallons. 
This  is  eicloBive  of  the  brandy  distilled  and  abont  10,000  tons  of 
grapes  sold. 

The  oultiration  of  the  vine  in  Australia  does  not  seem  to  bare 
increased  in  tbo  last  few  yean,  although  a  larger  quantity  of  wine 
is  mode,  the  vines  having  beoome  more  productive.  In  the  three 
prinoipel  wine-making  colonies,  New  Sonth  Wales,  Victoria,  and 
Boutti  Anatrolia,  there  were  only  14,600  ocree  in  1875-6,  but  tbo 
production  of  wine  is  now  more  than  2,000,000  goUona  against 
1,800,000  in  1870.  Ahnoet  all  tbe  wine  is  consumed  in  the  colony 
where  it  is  made,  the  export  from  the  three  colonies  in  the  last  re- 
corded year  having  been  only  80,000  gallons.  The  local  oonsnmp- 
tion  of  European  wines  shows  little  diminution,  and  is  still  more 
than  half  a  nullion  gallons  in  those  colonies. 

Sonth  Australia  may  now  be  r^arded  as  one  of  tbe  wine-piodncing 
countries  of  the  world  There  the  vineyards  average  for  forty  milee 
round  Adelaide,  at  least  30  sores  each  ;  some  exceeding  1000  acres 
and  many  attaining  to  60.  The  whole  of  tbe  country  about  tbe 
capital  seemH  fonned  to  be  the  home  of  those  vines,  which  nature  baa 
destined  to  produce  strong  generous,  foll-bodied  wines.  If  as  much 
well-directed  core  and  attention  were  bestowed  on  studying  the  tme 
nature  and  capabilities  of  tbe  must,  as  seems  to  have  be^i  expended 
tm  striving  to  foroe  it  to  yield  wines  of  a  f>enob  or  Oermaa  obaraotei, 
tbe  produce  of  South  Australia  would,  ere  now,  have  acquired  even  a 
better  name  than  it  enjoys. 
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In  South  Australia  nature  herself  is  opposed  to  the  production  of 
these  high  bouquet  wines ;  there  she  demands  consideration  for  body, 
sweetness,  spirit,  and  other  high  qualities  of  generous  wines.  The 
Biesling  and  Yerdeilho  when  not  tortured,  yield  wines  second  only  to 
the  Bucellas  of  Lisbon,  and  the  sweeter  kinds  of  Madeira ;  while  the 
Donzellinha,  the  Black  Portugal,  the  Schiras,  Malaro,  and  Grenache 
yield  wines  of  the  character  of  good  port,  such  as  it  is  known 
in  Portugal,  the  strongest  of  Hermitage,  and  that  peculiar  produce 
known  as  Boussillon.  The  produce  of  the  Australian  vineyards  may 
vie  with  those  of  the  most  &voured  countries  of  southern  Europe. 
The  local  consiunption  of  colonial  wines  increases  year  by  year,  and 
it  is  considered  that  they  would  compete  successfuUy  with  the  light 
wines  of  France  in  the  English  market,  were  they  admitted  at  the 
same  rate  of  duty.  The  price  is  yet  too  high  to  enable  Australian 
wines  to  come  into  consumption  here ;  but  if  the  rapid  progress  of 
production  continues,  there  will  soon  be  a  large  surplus  to  export  to 
other  countries. 

Although  at  present  wine  can  scarcely  become  an  article  of  much 
export  from  Australia,  it  is  interesting  to  watch  the  progress  of  the 
cultiyation  and  to  observe  the  rapid  development  of  the  vine.  It  was 
remarked  in  the  Jury  Beports  of  the  London  Exhibition  in  1862,  that 
with  care  and  time,  there  is  every  prospect  of  these  colonies  becoming 
the  great  wine-growing  countries  of  that  part  of  the  world.  Since 
that  opinion  was  enunciated,  remarkable  progress  has  been  made  and 
the  quality  of  Australian  wines  has  received  high  favour  at  the  Dublin 
Exhibition  of  18G2  ;  that  of  Paris  1867 ;  Vienna  1878 ;  and  London 
1873.  There  is,  as  might  be  expected,  in  dealing  with  an  area  almost 
continental,  and  considering  the  numerous  varieties  of  the  vine  that 
have  been  introduced  from  all  parts  of  Europe,  an  infinite  difference 
in  the  produce.  We  there  find  wines  of  the  character  of  the  G^erman 
wines,  others  resembling  the  French  wines,  whilst  some  have  the 
substance  and  body  of  the  wines  of  Spain.  It  was  at  one  time  con- 
sidered that  Austndian  wines  would  not  keep  well,  but  the  question 
has  now  been  settled  in  -  the  affirmative,  for  their  natural  strength  is 
such  that  they  require  no  fortifying.  The  raisins  dried  in  some  of 
the  Australian  colonies  are  unsurpassed  for  size  and  flavour,  and  the 
same  may  be  said  of  currants.  In  South  Australia  of  late  years  the 
price  paid  for  grapes  for  crushing  has  been  for  Tokays  and  Madeiras, 
42.  per  ton,  and  for  Frontignacs,  Yerdeilhos,  and  Muscats  from  4L  10«. 
to  51. 

As  many  vineyards  will  yield  8  tons  of  grapes  to  the  acre,  it 
can  be  readily  seen  that  vine  growing  is  a  really  profitable  investment. 
On  comparison  of  the  various  figures,  it  will  be  found  that  the 
colonies  of  South  Australia  and  Victoria  fEur  outstrip  the  older  colony 
of  New  South  Wales,  which  was  the  first  to  commence  the  culture  of 
the  vine.  South  Australia  stands  first  and  foremost  as  the  fosterer 
of  the  vine  and  wine  making,  as  the  following  figures  show  : 

Acres  under  Acree  under 

vine.  Vine. 

1850  282  1860  3180 

1854  408  1865  6364 

1858  1055  1871   6181 
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In  18G0  there  were  1.871,751  vincH  in  bearing,  and  l,il48.6!0 
bearing,  from  wliich  182,Oa7  guUuiis  of  wine  were  prodoct-d  aud  23,39S 
cwte.  of  grapea  sold.  lu  1861  tho  planting  of  tbo  viae  proooeded 
vigoroDsly  in  the  oolonj. 

In  1864-65  there  were  6.686,009  vines  bearing,  and  2,831,971  not 
bearing  ;  798,647  gftUona  of  wine  wore  produced,  and  30,637  cwts.  of" 
grapes  sold  for  tabic  use.  In  this  year  one-tenth  more  laud  bad  been 
planted  with  vinos. 

lu  1871  the  yinee  wore  5,T83,f>74  producUve,  and  386,084  not  bear- 
ing ;  the  wine  made  was  801,694  gallons,  and  the  grapes  sold  85,817 

In  Smith  Australia  the  prodnction  of  Zante  curranta,  and  Sultanft 
and  other  raisins,  is  satisfactorilf  progressing ;  and  zaaaj  of  the 
growers  aio  grafting  their  inferior  viuoti  with  these  valnable  varietiea. 
The  first  sample  of  South  Australian  grown  Zante  currants  sent  to 
Melbourne  wero  pronounced  of  better  quality  than  those  impiirtod 
from  Europe;  and  when  we  boar  in  niiud  the  fact  that  more  than 
120,0002.  of  dried  fruit  are  annually  imported  into  tho  Australian 
colonies,  a  largo  opening  presents  itself  for  the  developmsnt  of  thia 
industry. 

New  Sottik  IToZm.— Tho  introiluctiou  of  the  vine  into  Australia  ia 
dne  to  the  efforts  of  the  late  Sir  W.  MaoArthnr,  who  in  1840  reoeiTed 
outdngB  tnmt  Enrope  and  planted  them  on  his  estate  at  Camden  Park 
about  forty  miles  from  Sydney. 

The  qHantity  of  land  laid  out  in  vineyards  in  New  South  Walee  in 
1862  was  but  1096  acres,  from  wMoh  92,714  gallons  of  wine  were 
produced,  and  1581  gallons  of  brandy. 

In  1872  the  namber  of  acres  of  vineyards  had  increased  to  3166, 
and  of  these  1084  acres  of  vines  were  as  yet  unproduotive.  There 
were  made  118,321  gaUons  of  wine,  1766  gallons  of  brandy,  and  608 
tons  of  grapes  were  sold  for  table  fruit,  &mn  vineyards  exceeding  one 
acre  in  extent 

New  Bonth  Wales  contains  millions  of  acres  of  soil  adminbly 
adapted  for  the  growth  of  the  grape,  of  which  nearly  every  Enn^wui 
variety  is  rooted  in  the  colony,  and  the  produce  of  her  vine^urds 
compares  well  with  those  of  tho  countries  of  southern  Europe.  The 
wines  of  the  Albury  district,  on  the  Murray,  are  fiunons  tbronghont 
Australia,  and  the  prodnoe  of  the  Hunter  Biver  and  New  England 
country  has  been  awarded  many  medals  at  the  great  International 
Exhibitions  of  London  and  Paris.  All  through  the  ooast  districts  the 
grape  flourishes,  and  generously  rewards  the  grower.  It  is  to  be 
found  in  nearly  every  garden,  and  as  an  article  of  diet  it  is  within 
the  reach  of  the  poorest  in  the  land.  The  consumption  of  colonial 
wine  increases  year  by  year,  and  it  is  thought  that  Uie  wines  of  New 
South  Wales  would  oompete  snoceasfully  with  the  light  wines  of 
France  in  the  English  market,  were  they  admitted  at  the  same  rate  of 
duty.  Wine^px>wing  is  a  very  profitable  branch  of  agriculture  in  the 
oolony,  and  may  reasonably  be  expected,  with  the  growth  of  popu- 
lation, to  be  more  so.    It  does  not  confine  its  rewards  to  tho  Mga 

*  Ur.  J.  T,  FalloD  on  "AmtnUiin  Vinw  *ad  Winei,"  '  Jounul  of  th«  Sodctf  rf 
Art*,'  Tol.  iiii.  p.  39. 


I 


YINB  OULTURB  AMD  THB   OBAPB.  437 

capitalist,  but  will  amply  remunerate  the  man  of  small  means  who  has 
the  requisite  skill  and  industry  to  enter  upon  it.  One  man  can  attend 
to  8  or  10  acres  of  vineyard  by  obtaining  occasional  assistance ;  and  if 
he  have  any  mechanical  ability,  ho  can,  as  many  of  the  small  growers, 
who  are  chiefly  Glermans,  now  do,  make  most  of  his  plant  himself. 
Should  he  have  to  buy  the  plant  he  will  need  a  capital  of  from  50/.  to 
1002.  A  handy  man  who  could  do  his  own  coopering  would  require 
less.  A  small  grower  could  not  reckon  on  more  than  300  to  500 
gallons  of  wine  per  acre.  The  largest  manufacturer  in  the  Hunter 
district  has,  in  favourable  seasons,  and  from  certain  kinds  of  grapes, 
obtained  1000  gallons  per  acre ;  but  his  average  yield  would  not  be 
more  than  from  600  to  700  gallons.  Much  depends  upon  the  soil  and 
the  variety  of  grape.  Five  hundred  gallons  must  be  considered  a 
good  average  yield.  At  400  gallons  to  the  acre,  and  2«.  per  gallon 
for  his  wine-juice,  the  vigneron  would  get  40/.  per  acre,  and  100  acres 
of  vineyard  would  yield  4000/.  a  year,  leaving  ample  margin  for 
casualties.  The  labour  in  a  vineyard  may  be  reduced  to  a  small  per- 
centage on  the  produce,  by  planting  in  such  a  manner  that  it  can  be 
ploughed  in  various  directions,  and  by  using  suitable  implements. 

Victoria, — Following  in  the  wake  of  New  South  Wales,  and  from 
cuttings  obtained  from  Sir  W.  Macarihur's  vineyards  at  Camden, 
the  vine  was  introduced  into  Geelong,  and  as  early  as  the  year  1851 
the  Hon.  D.  Hope  had  fair  vineyards  there  in  full  bearing,  and  pro- 
ducing a  drinkable  wine.  The  year  1855  showed  274  acres  under 
culture  in  Victoria,  producing  11,000  gallons  of  wine. 

In  1865  there  were  4078  acres  in  vineyards,  with  8,199,618  vines, 
from  which  176,959  gallons  of  wine  were  made,  besides  18,063  cwts. 
of  grapes  sold. 

The  acreage  under  vines  in  Victoria  in  1874  was  5222.  The  total 
weight  of  grapes  gathered  was  105,650  cwts.,  the  wine  produced 
562,713  gallons,  and  the  brandy  100  gallons.  The  brandy  made  is 
generally  not  sold,  but  used  for  the  purpose  of  fortifying  wine.  On 
the  31st  March,  1876,  there  were  planted  in  the  colony  12,060,685 
vines,  of  which  11,071,813  were  above  three  years  old,  971,602  under 
three  years,  and  17,270  unspecified.  The  wine  made  in  the  year  1875 
was  755,000  gallons,  of  brandy  256  gallons ;  123,650  cwts.  of  grapes 
were  made  into  wine,  and  21,211  cwts.  sold  as  table  fruit 

Queensland, — There  is  a  large  quantity  of  wine  made  in  this 
colony,  some  of  which  is  very  good  after  having  the  advantage  of  a 
year  or  two  in  bottle.  It  is  almost  all  consumed  in  the  neighbourhood 
where  it  is  produced,  and  vine  growers  mostly  look  for  profit  to  the 
sale  of  the  fruit.  From  the  great  range  of  soil  and  climate,  it  may 
confidently  be  anticipated  that  some  of  the  districts  will  yet  acquire  a 
reputation  beyond  the  colony  for  their  vintages. 
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PE0DFCT8  OF  THE  OEANQE  FAMILT. 

Next  to  tho  vine  in  comniorcial  importance  for  its  fruit  c 
Orange  family.      For  tlio  prodnction  of  orangee  nil  the  countries 
coming  within  the  tropical  and  enbtropical  zones  are  nell  adapted. 
They  abound  in  the  East  imd  West  Indies-  and  Pacific  islands. 

Formerly  prosimity  to  tliis  country  was  an  eesentiat  in  the  prodnc- 
tion of  tho  orange  and  lemon,  for  commorcial  purposes,  and  faonc« 
wo  derived  our  BUpplies  almoet  eicIuHivoly  from  Spain  and  Portugal ; 
but  the  facilities  afforded  by  steamers  now  enable  us  to  obtain  orangea 
and  lemons  in  a  good  condition  from  more  distant  quarters.  Thoy 
no\T  reach  ns  from  Malta  and  Sicily,  West  A&ica,  Brazil,  the  West 
India  itilaude,  and  the  Azores. 

The  following  figures  give  the  imports  of  oranges  and  lemons  into 
tbe  United  Kingdom  in  the  last  twelve  ysaxs: 


I 


Yta. 

QgwHW. 

v^™. 

bnnlHtL 

1869 

1,566,7*5 

1S66 

1,711 

857 

1867 

1,«3 

566 

744,732 

IS68 

1.606 

372 

876,197 

1869 

1,939 

927,80* 

1870 

1.033 

421 

648,056 

1871 

2,376 

831 

1,008,95* 

1872 

2,385 

160 

1,154,270 

1873 

2,308 

208 

1,120,309 

1874 

2,403 

338 

1,158,480 

1875 

2,861 

719 

1.336,2*7 

1876 

2,995 

823 

1,258,565 

The  official  retom  for  1870  is  tbe  latest  which  gives  specifio 
details  showing  the  ooantriea  from  which  we  received  our  raphes. 
It  includes  lemons  as  well  as  oranges : 


FoitilKal      .. 

Spain   " 
BicUj   ..      .. 
Other  Donntries 

Total 


273,296 
826,760 
514,676 
287,909 
80.780 


1,983,421 


Tbe  Spanish  and  Azores  oransea  are  considered  the  beat  Frioea 
flactnate  a  good  deal.  In  1870  u^e;  were,  wholesale :  for  Portngoese, 
6t.  9d.  a  bushel,  Spanish  7s.,  Italian  6*.  lOd. 

The  OftUioK,  in  the  widest  sense  of  the  term  (CitrM  Auranttum,  Lin.), 
is  a  native  of  Sonthem  Asia.    It  is  a  tree  of  great  Itmgevi^,  having 
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been  known  to  attain  an  age  of  600  years  and  more.  Any  specific 
differences  to  distinguish  O.  auratUium  from  C.  medica^  if  they  ever 
existed,  are  obliterated  now  through  hybridization,  at  least  in  the 
cultivated  forms. 

Four  varieties  of  citrons  are  described  which  are  cultivated  in 
Sicily,  and  fourteen  varieties  of  the  orange,  and  there  are  several 
kinds  of  lemons  and  limes  both  with  sweet  and  sour  juice. 

The  limit  of  the  culture  of  the  orange  is  almost  about  the  same  as 
the  olive,  except  that,  according  to  Schouw,  it  extends  a  little  farther 
to  the  north.  It  crosses  the  northern  part  of  Spain,  the  extreme 
south  of  Provence,  traverses  Italy  a  little  above  Florence,  descends 
nearly  to  Greece,  and,  passing  by  the  Isle  of  Cyprus,  enters  Asia. 
In  France  the  limit  traversed  is  the  country  where  the  mean  tempera- 
ture is  14^,.  the  spring  temperature  12^*5,  the  summer  temperature 
about  21°,  and  the  autumn  temperature  14°. 

The  orange,  lemon,  lime,  citron,  shaddock,  and  forbidden  fruit,  all 
belong  to  one  genus,  the  dtrua  of  LinnsBUS.  According  to  Lindley, 
there  are  fifteen  distinct  species,  with  a  few  varieties;  Steudel* 
enumerates,  however,  iwenty-five,  besides  numberless  varieties.  They 
are  thought  to  be  natives  of  the  East,  where  they  are  found  growing 
wild,  and  are  not  considered  to  be  indigenous  to  America,  although 
one  native  species  is  attributed  to  French  Guiaua.  Six  or  seven  of 
the  choicest  species  are  natives  of  China  and  Japan,  and  the  rest  of 
India,  and  other  parts  of  Asia. 

Risso,  of  Nice,  in  his  large  work,  enumerates  43  species  and 
varieties  of  the  sweet  orange,  32  of  the  bitter  and  sour,  5  of  berga- 
mots,  8  of  Hmes,  6  of  shaddocks,  46  of  lemons,  and  17  of  citrons. 

In  Central  India  a  peculiar  variety  of  CUrua  Aurantium  is  under 
culture,  producing  two  crops  a  year.  The  blossoms  of  February  and 
March  yield  their  ripe  fruit  in  November  and  December,  whereas 
from  the  flowers  of  July  mature  fruits  are  obtained  in  March  and 
April.     To  prevent  exhaustion,  only  ultemate  fruiting  is  allowed. 

As  a  prominent  variety  of  Citrua  Aurantium  may  be  distin- 
guished ike  bitter  orange  (G.  BigaradiOy  Loisl.).  This  furnishes 
f^om  its  flowers  the  Neroli  oil,  so  delicious  and  costly  as  a  scent. 
The  French  are  endeavouring  to  promote  the  manufacture  of  the 
essential  oils  of  lemon  and  orange  in  their  inter-tropical  colonies. 
A  machine  or  apparatus  has  been  sent  to  Guiana,  one  to  Tahiti,  and 
another  to  Martinique.  The  French  settlements  in  the  Pacific  send 
millions  of  oranges  to  California,  although  5,000,000  or  6,000,000 
are  produced  there.  The  annual  requirements  of  the  San  Francisco 
market  are  over  12,000,000,  of  which  5,000,000  are  imported  from 
Tahiti  and  Mexico.  A  part  of  the  crop  is  made  into  an  excellent 
spirit,  and  the  rest  are  wasted.  In  Martinique  many  houses  make 
large  quantities  of  orange  wine,  which  finds  a  ready  sale  in  Turkey 
and  Russia.  The  oranges  employed  for  these  diverse  uses  might  be 
first  made  to  yield  their  essential  oil  from  the  rind.  Oil  of  oranges 
sells  at  about  1$,  per  lb.,  and  oil  of  citron  or  bergamot  at  10«.  to  25«. 
per  lb.  These  high  prices  are  likely  to  stimulate  an  industry  which  has 
hitherto  been  monopolisied  by  Sicily.    It  is  stated  that  orange  flowers 
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to  the  v&lne  of  GOf.  might  be  gathered  from  the  plants  ( 

withiu  a  year.     The  rind  uf  the  fruit  in  used  for  caudiod  lomoQ  jieeL 

It  contains  a  bitter  pTinoiple,  Lueperidin,  and  lixaonin,  in  the  seed. 

Of  the  Bweot  orange  [C.  duWi',  Volkftinar),  many  kinds  occi 
The  St.  Michael's  orange  has  boon  known  to  bear  in  the  Azores,  tn 
aheltorod  phioea,  20,000  fruit  on  odd  tree  in  a  year.  Noroli  oil  i 
also  obtained  from  the  flowers  of  this  and  allied  varietiee.  An  in 
fnaion  of  the  leaves  of  the  orange,  in  the  form  of  tea,  ia  considered 
efficacious  in  fevers ;  and  when  amalgamated  with  the  flowers,  it  acfas 
SB  a  8timnlant,  and  is  given  as  a  tincture  when  its  e&cts  are  reqoired 
to  be  oncrgetio.  The  seeds  oontun  a  fixed  oil,  of  an  amber  colour, 
which  is  highly  valued  for  reducing  swellings,  and  as  on  excellent  oil 
for  the  hair.  It  may  also  be  used  for  the  table.  From  the  flowen 
an  odoriferous  perfnme  is  extmctod,  and  they  constitute  an  excellent 
stomaohio.  In  the  mandBrin  onngB  (0.  tiASU,  Lolndso),  A*  lUt 
part  separates  most  readi^  from  tbe  JaKrioosly  tt/HmnA  tw—t  pal^ 
There  are  Urge  and  siuU  frvited  manSaAn  ocsngMi  tU  TngiiiM 
variety  is  one  of  them. 

The  shvUlodk,  or  pnmpelinMJa  fiwi*,  JJa.).  TUa  flmil  «ill 
exoeptionallT  attain  a  we^  (tf  SO  Um.  The  palp  mmI  flikk  rial  m 
both  be  need  for  pneerres.  OUnu Banmumw^^ Wma,  Aonttaftatt 
rind  of  this  ^«riety  bergamot  <nl  is  obtained,  and  also  ofl  fhm  the 
flowers.  The  Uellaroea  variety  fomishea  raperior  oil,  and  exquisite 
oon£tnres.  All  the  varieties  of  the  orange  tribe  may  be  raised  &om 
seed.  Those  thns  raised  will  produce  fine  fruit,  and  if  not  suffered  to 
grow  to  trees,  may  be  need  as  stocks  for  budding.  The  bitter  orange 
and  the  citron  are,  however,  considered  the  beet  stocks  for  the  sweet 
orange.  Once  fairly  in  growth,  it  retjoiree  «mly  to  be  attended  to,  and 
plentifully  watered  in  dry  weather,  with  a  8iq)ply  of  manure  &om 
the  cowhouse.     The  orange  may  also  be  propagated  by  layers. 

The  CrrBON,  in  the  widest  sense  of  the  word  {C.  Medico,  Lin.),  is 
indigenous  to  southern  Asia,  but  is  widely  diEFused.  As  prominent 
varieties  may  be  distinguished:  the  real  citron  (C.  eedra,  Oalleeio). 
From  the  acid  tubercular  fruit  essential  oil  and  citric  acid  can  be 
obtained,  irrespective  of  the  ordinary  culinary  use  of  the  &ait.  A 
large  variety,  with  thick  rind,  fumishee  the  candied  oitrou  peel  or 
snocade  of  Italy.  Five  hundred  or  six  hundred  tons  of  candied  peel 
are  said  to  be  used  in  this  oountry.  The  oednt  oil  comee  from  a 
particular  variety. 

The  real  LnioN  (0.  Ltmomum,  Bisso).  From  the  fruit  of  this  is 
largely  pressed  the  lemon  juice,  while  the  thin,  smooth,  aromatic  peel 
serves  for  the  production  of  volatile  oil,  or  for  condiments.  The 
sweet  lemon  (0,  lumea,  Bisso),  includes  Uie  pear  lemon,  with  large 
peajr-sbaped  fruit.  The  rind  is  thick  and  pale,  the  pulp  not  acid. 
This  variety  serves  for  particular  condiments.  The  juice  of  this  &uit 
is  especially  rich  in  oitrio  acid.  A  large  variety  is  the  Boealine 
lemon.  Among  the  many  cooling  drinks  for  which  American 
hotel-keepers  have  a  tpSeialiU,  lemonade  is  not  wholly  foi^otten. 
Their  demands,  indeed,  give  activity  to  a  flourishing  industij  in  the 
south  t^  Europe.     The  lemcm  growers  ot  Meofame  depend  greatly 
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on  American  custom,  which  they  almost  entirely  monopolize,  as 
the  lemons  produced  in  the  districts  surrounding  this  port,  being 
of  a  very  superior  quality,  have  the  merit  of  bearing  a  long  voyage 
uninjured,  provided  they  are  carefully  packed  previous  to  their  em- 
barkation. The  lemons  cannot  bear  Uie  shock  of  removal  in  a  cart, 
and  are  carried  in  baskets  to  the  packing  shed,  where  they  are 
severally  wrapped  in  silver  paper,  and  laid  in  rows  in  the  packing 
cases,  care  being  taken  to  pack  them  loosely  enough  to  avoid  bruising 
the  fruit,  and  yet  tightly  enough  to  prevent  their  becoming  dis- 
placed during  the  voyage.  The  American  steamers  engaged  in  this 
trade  carry  5000  cases ;  the  case  contains  500  lemons,  and  therefore 
each  of  these  vessels  conveys  2,500,000  of  this  useful  fruit  to  the 
United  States. 

The  real  Lime  (G.  IAmett<i^  Bisso).  The  best  lime  juice  is  obtained 
from  this  variety.  In  several  of  our  colonies  attention  is  now  given 
to  the  production  of  this  article.  From  the  island  of  Dominica,  in 
1874,  12,462  gallons,  valued  at  1600/.,  were;exported. 

The  requirements  in  the  culture  of  the  lime  are  very  simple,  and 
consist  mainly  in  keeping  the  trees  free  from  weeds,  allowing  them 
to  spread  freely,  and  irrigating  during  the  dry  months.  No  pruning 
is  required,  but  merely  the  removal  of  exhausted  and  dry  branches. 
Although  the  lime  tree  delights  in  a  good  soil,  and  is  strengrthened 
by  a  degree  of  moisture  somewhat  above  the  average,  being  a  hardy 
plant  it  will  thrive  and  be  fruitful  in  soils  and  situations  that  may 
prove  too  poor  and  dry  or  exposed  for  coffee  and  cacao.  Protracted 
drought  is  particularly  fatal  to  the  lime  tree.  The  process  of  ex- 
tracting and  preparing  the  lime  juice  is  most  simple,  consisting  of 
submitting  the  fruits  to  the  pressure  of  a  mill  of  no  great  power,  and 
boiling  down  the  resulting  juice  (which  may  be  kept  a  great  l^igth 
of  time  without  deteriorating)  to  the  required  density,  and  putting  it 
into  casks  for  exportation.  The  density  which  has  been  found  most 
satisfactory  in  Dominica,  is  reached  by  boiling  down  to  one-eighth 
the  original  volume.  In  Jamaica,  lime  juice  has  been,  of  late  years, 
concentrated  and  shipped  to  America,  to  be  used  in  fixing  certain 
dyes.  The  exports,  in  1874,  amounted  to  107,558  gallons,  of  the 
value  of  5378Z. ;  475  barrels  of  limes,  worth  190T.,  and  nearly 
5,000,000  oranges,  were  shipped  from  Jamaica  in  1874.  From 
Montserrat  400  to  500  puncheons  of  lime  juice  have  been  shipped  in 
the  year. 

The  quantity  of  oranges  and  lemons  we  receive  in  the  United 
Kingdom  has  aoubled  in  the  last  ten  years.  Our  imports,  in  1876, 
reached  nearly  3,000,000  bushels,  of  the  value,  in  round  numbers,  of 
1,300,000/. 

The  imports  of  oranges,  citrons,  and  lemons  into  France  from 
Spain  and  Italy  have  increased  fourfold  since  1836,  when  only  5,943,022 
kilos.,  valued  at  111,660/.,  were  imported;  in  1866  the  quantity 
received  had  increased  to  25,923,700  kUos.,  valued  at  296,553/. 

Marseilles  receives  the  largest  quantity.  The  imports  tiiere  were, 
in 


KUos. 

1836 2,217,580 

I8i6 7,133,758 


Klloi. 

1856 9,214,537 

1866 9,592,120 
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Algeria. — Tlio  orangd  grows  in  all  parts  of  this  Frenah  colony 
wliich  aro  not  nbove  2000  feot  elevation,  os|Kscially  in  sheltered  situ»- 
tions,  and  aci][nircs  an  eioollont  flavonr  and  aroma.  Besides  the 
orango  proper,  tho  citron  and  lomoD,  tho  cedrat  and  the  puinpelmoe^ 
are  grown.  Among  the  oranges  oro  numerous  varieties,  among  which 
the  best  known  are  tho  Portu^,  Chinese,  and  mandarin,  the  higaradia, 
or  bitter  orange,  useful  (or  making  oraago-flower  water,  oesenco  of 
borgamot,  mellarosa,  &c.  The  fmit  of  the  orange  tiibo  is  bo<!»iDing 
yearly  an  article  of  larger  importanoe. 

In  I8G5  there  wore  3095  planters,  of  whom  728  were  European ; 
there  wore  130,111  orange  trees  in  bearing,  and  73,147  young  trees; 
14,285,580  oranges  were  exported  in  the  year.  Tho  province  of  Alger 
oontftins  more  orange  groves  than  the  other  two.  Blidob  is  the 
centre  of  product iou,  and  tho  orange  groves  in  its  vicinity  form  an 
evergreen  circle  of  more  than  500  acres.  In  1873  there  was  exported 
from  Morocco  1,577,700  orangos,  valued  at  927i. 

Tho  Jwreg.— PreviouBly  to  the  year  1843,  from  20,000  to  30,000 
boxes  of  oranges  were  annually  exported  from  Fayal ;  but  owing  to  tfaa 
attacks  of  tho  insect  Coecut  kegperidam,  which  destroyed  the  trees, 
for  several  years  no  oranges  wore  prodnceil.  The  insects  have,  how- 
ever, been  gradually  disappearing,  and  tho  exportation  of  oranges  is 
augmenting. 

The  trees  ore  planted  at  a  distance  of  from  25  to  80  feet  apart,  sod 
the  ground  sown  with  lupins,  which  are  oonsidered  by  the  Portngneee 
to  be  a  favonrite  food  of  tlie  orange  trees.  Beven  years  elapse  frtim 
the  time  of  bearing  before  the  orange  treefi  come  into  fnll  bearing, 
during  which  space  of  time,  more  especially  among  the  poorer  class  <rf 
proprietors,  the  garden  is  sown  with  melons,  water  melons,  and  other 
vegetables.  The  trees  ore  pnined  every  year,  so  that  by  thinning  ont 
their  superfluous  branches  a  free  circulation  of  air  is  allowed,  which  is 
required  for  the  proper  ripening  of  the  frnit.  The  orange  grounds  at 
the  Azores  vary  in  size  from  1  to  60  acres,  and  they  are  rarely  occupied 
only  by  orange  trees.  The  Portugal  and  mandarin  orange  are  those 
principally  grown. 

The  exports  from  tho  Azores  between  1861  and  1857  areraged 
about  130,000  boxes.  The  following  shows  the  export  since  then  in 
bushels : 


1858 495,436 


1867 471,304 

1868 787,923 

1869 625,434 


1870 826,760 

1871 8ff7,77S 

1872 817,927 

1873  ..      ..      ..  628,549 


In  1861,  209,263  boxes  of  oranges,  volned  at  101,2871^,  were  shipped 
from  St.  Michael's,  and  in  1662,  182,723  boxes,  valued  at  59,6961. 
They  pay  an  export  duty  in  tho  isluid  of  8^  per  box.  The  box 
may  be  said  to  hold  about  3  boshele. 

In  1869  there  were  shipped  from  St.  Itfichoel's  238,191  large  boxes 
of  oranges.  Some  shipments  are  made  in  what  ore  termed  Bossia 
boxes,  three  of  which  are  equal  to  two  large  or  London  market  boxes. 
They  are  also  shipped  in  half  or  flat  boxes,  third,  and  quarter  bozee. 
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In  1870,  283,712  large,  or  London  boxes,  were  shipped  to  Great 
Britain,  and  6798  boxes  to  the  United  States.  In  the  export  of  this 
fruit  to  Great  Britain  243  sailing  vessels  and  80  steamers  were  em- 
ployed. The  value  of  the  oranges  shipped,  taking  each  box  at  5«.  4d., 
was  77,8142.  The  shipping  season  extends  from  October  to  ApriL 
There  is  occasionally  a  considerable  crop  of  what  are  called  summer 
oranges  (redolta),  wluch  are  very  inferior,  and  scarcely  cover  prime 
cost  and  freight  when  sold  in  the  English  market.  The  oranges 
which  ripen  in  the  sunmier  months  are  not  only  deficient  in  sweetness 
and  flavour,  but  are  far  more  susceptible  of  damage  in  transport 

New  South  Wales. — Oranges  and  lemons  are  grown  without  diffi- 
culty in  this  colony  where  the  soil  is  heavy ;  they  do  not  thrive  at 
Sydney  on  account  of  the  sandy  soiL  In  favourable  situations  they 
are  as  fine  as  can  be  wished.  One  man  (according  to  Mr.  Atkinson) 
has  made  as  much  as  15002.  per  annum  from  3  acres  of  orange 
garden. 

The  mandarin  orange,  a  celebrated  Chinese  fruit,  is  said  to  be 
better  at  Sydney  than  it  is  at  Canton.  It  is  a  very  beautiful  dark 
orange-coloured  fruit,  with  a  highly  perfumed  rind,  scarcely  thicker 
than  brown  paper,  and  not  adhering  to  the  pulp,  which  is  exceed- 
ingly sweet,  and  of  a  different  flavour  to  any  odier  orange. 

A  considerable  portion  of  land  is  devoted  to  the  orange,  par- 
ticularly in  Cumberland,  where  a  fine  market  and  an  accommodating 
railway  are  to  be  found.  Thousands  of  cases  come  down  to  Sydney 
annually  from  the  Parramatta  orangeries,  and  are  shipped  to  Mel* 
bourne.  South  Australia,  Tasmania,  New  Zealand,  &c.  The  profits  of 
orange-growing  are,  when  the  practical  management  of  the  tree  is 
understood,  very  considerable ;  but  in  many  cases  the  trees  have  been 
exhausted  by  being  allowed  to  bear  heavily  year  after  year,  without 
any  attempt  to  recruit  their  jaded  powers  by  the  administration 
of  manure.  Most  of  the  orangeries  are  new ;  but  in  some  of  the 
older  ones  the  trees  have  attained  a  height  of  85  feet,  the  diameter 
from  the  extremities  of  the  branches  being  88  feet.  From  trees  of 
this  size,  of  which  there  are  few  in  the  colony,  12,000  oranges  are 
occasionally  picked  in  tjie  year,  which,  at  6<i  a  dozen  wholesale,  would 
give  252.  as  the  value  of  the  yield  of  a  single  tree.  The  plantations 
are  generally  young,  and  the  trade  in  oranges  and  lemons  is  likely  to 
assume  large  proportions ;  but  the  growers  will  have  to  master  the 
principles  of  drainage  and  manuring,  and  apply  them,  before  they  will 
be  able  to  preserve  their  trees  in  a  healthy  state. 

A  paper  by  Dr.  George  Bennett,  FX.8.,  *^  On  the  Introduction  and 
Cultivation  of  the  Orange  in  New  South  Wales,"  published  in  the  New 
South  Wales  Catalogue  for  the  Paris  Exhibition,  1867,  and  in  the 
Intercolonial  Exhibition  Official  Beoord,  Victoria,  1866,  may  be  con- 
sulted with  advantage. 

In  the  immediate  vicinity  of  Sydney  there  exist  orange  groves  as 
extensive  and  magnificent  as  any  which  have  ever  gladdened  the  eyes 
of  travellers  in  Spain  or  the  Azores ;  the  orange  and  other  mem- 
bers of  the  citron  feanily  grow  InxurianUy  in  the  vfdloys  of  the  Hunter 
and  the  Clarence ;  an^  indeed,  4ill  along  the  coast  districts  of  New 
South  Wales,  over  a  belt  of  country  800  miles  in  extent.  Some  of  the 
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trees  in  the  Parramatta  oraageriee,  half  a  oentnr;  old,  have  attained  m 
height  of  3G  feet,  nnJ  their  branches  a  circumferenoo  of  nearly  100 
leet.  Sometimes  a  siugle  tree  will  produce  as  many  as  12,000  oranges 
in  a  year ;  and  the  small  rariety  hnown  as  the  mandarin  haa  boms 
4200  upon  one  tree  during  the  season.  Daring  the  month  of  October, 
oranges  of  ovary  kind  come  into  the  Sydney  market  in  enormona 
qnautitiee;  and  at  that  eoason  6000  dozen  per  week  are  often  ex- 
ported to  Helbuiime  alone.  Lemon  treee  grow  in  the  same  orchards 
with  the  orange,  and  are  so  loaded  with  fruit  as  to  require  supporL 
In  this  congenial  climate  every  speoies  of  Citni*  flourishes,  the  seed- 
less St.  Uiehaol's,  the  large  imd  lusoJons  '*  navel  "  orange,  the  little 
cumqnat  from  China,  and,  equally  well,  the  citron  and  the  shaddock. 
From  501.  to  18001.  are  realized  by  the  proprieturs  annually,  as  the 
incomes  from  the  produce  of  their  orange  plantations,  according  to 
the  extent  of  fruitr-bcaring  trees.  One  grower,  in  the  vicinity  of 
Sydney,  sold  in  a  year  for  exportation  40,000  dozen,  leaving  30,000 
dozen  for  home  cooaumption.  The  price  paid  by  the  dealers  on  the 
ground  for  the  fruit  varies  from  id.  to  2*.  per  dozen,  according  to  the 
kind  and  quality. 

Few  pwwma  natt  Bydne;  iritiuMt  MeiiuL  <w  it  \mH  wittiN*  a 
decdre  to  aoe,  the  Pununatta  onngeriafl.  Tm  IomMob  k  mmm  M 
miles  from  Sydney,  and  about  the  same  distance  from  the  sea  in  a 
westerly  direction.  As  soon  as  a  landing  is  effected  there  one  finds 
that  he  is  in  a  fruit  oonntty.  Changes  abonnd  everywhere.  The 
goods  traffic  of  Parramatta  is  mode  np  largely  of  onnges.  Orange 
boxes,  full  and  empty,  meet  the  eye  in  all  directions.  Every  eeocaid 
man,  woman,  and  child,  are  oating  oranges. 

The  orange  is  a  surface-feeding  plant  Wher«  old  trees  are  growing, 
the  sorfaoe  of  the  soil  is  an  absolute  network  of  fine  rootlets.  These 
rootlets  should  not  he  injured  in  cnltivation  ;  hence  the  use  of  the 
Dutch  hoe.  To  keep  up  the  fertility  guano  is  extensively  need.  As 
soon  as  a  tree  shows  signs  of  languishing  it  gets  a  dose  of  goano- 
mixture,  say  a  couple  of  pounds.  This  is  spread  around  the  tree  on 
the  snrbce  of  the  land,  and  is  then  touched  in  with  the  hoe.  Both 
trees  and  fruit,  by  this  treatment,  are  beautifully  clean. 

Concerning  the  varieties  of  oranges  onltivated,  seedlings  are  most 
in  &vour.  Next  to  them  are  grafts  upon  the  bitter  orange  stock.  The 
lemon,  as  a  stock,  is  considered  the  cause  of  deterioration  in  the 
orange,  and  the  sonroe  of  scale  and  other  diseases.  In  selecting  seed 
for  sowing,  the  planter  chooses  the  fullest  and  finest  oranges ;  he  will 
have  nothing  to  do  with  refuse  fruit  for  such  purposes.  The  seed  is 
sown  wide  apart,  that  the  yonng  plants  may  have  space.  The  system 
of  raising  seedlings  in  close  rows  is  found  to  cramp  their  growing 
capabilities.  All  through  there  is  a  desire  to  get  large,  vigotons, 
perfect  trees,  and  Xa  that  end  it  is  not  considered  desirable  to  force 
them  into  early  bearing.  Seedlings  take  many  years  (five  or  six)  to 
come  into  bearing,  but  tht^  make  the  finest  trees,  and  that  is  con- 
sidered all-snfficient  for  the  Parramatta  growers. 

South  AttttraUa. — In  this  colony  the  orange  thrives  wonderfully 
well.  Whole  acres  of  healthy  trees,  laden  to  the  very  ground  wiui 
gdden  fruit,  may  be  observed  around  Adelaide,  and  in  many  parts  of 
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the  country  to  the  north  and  south  of  tho  capital.  In  the  month  of 
June  the  market  price  of  oranges  in  Adelaide  is  Sd.  a  dozen.  Every 
year  somewhere  about  50,000Z.  worth  of  oranges  are  exported  from 
New  South  Wales  and  South  Australia  to  Victoria  and  those  of  the 
other  colonies  where  the  cultivation  of  this  agreeable  fruit  does  not 
appear  to  be  attended  with  much  success. 

It  is  a  good  many  years  since  tho  first  orange  trees  were  planted  in 
South  Australia,  and  although  now  there  are  considerable  plantations, 
and  every  year  numbers  of  young  trees  are  coming  into  bearing,  some 
time  will  elapse  before  the  colonists  are  able  to  supply  our  own  con- 
sumption of  that  most  delicious  of  fruits.  Thousands  of  pounds  are 
sent  away  every  year  for  Sydney  oranges,  without  which  not  more  than 
half  the  local  demand  that  exists  could  be  supplied.  ^In  regard  to 
quality,  the  fruit  produced  by  the  local  growers  bears  favourable 
comparison  with  that  received  from  the  sister  colony,  and  this  will  bo 
even  more  the  case  as  the  trees  get  older  and  our  horticulturists 
become  better  acquainted  with  the  proper  methods  of  orange  culture. 
Lieutenant  Field,  R.N.,  is  said  to  have  introduced  the  orange  tree  here 
early  in  1837 ;  others  state  that  the  first  trees  were  planted  by  the  late 
Mr.  George  Stevenson  in  the  year  1840,  or  thereabout,  at  North  Ade- 
laide, and  they  are,  therefore,  now  about  85  years  old.  One  of  them 
has  been  known  to  yield  190  dozen  of  oranges,  which  is  the  largest 
authenticated  yield  taken  from  one  tree  in  the  colony,  although  several 
of  those  at  Ashford  are  computed  to  bear  150  dozen  and  upwards. 
When  the  success  of  Mr.  Stevenson's  experimental  planting  became 
known,  several  other  colonists,  without  much  delay,  set  to  work  to 
secure  themselves  more  or  less  extended  plantations  of  a  tree  of  such 
high  European  reputation  as  the  orange,  so  that  there  are  now  a  good 
many  hundreds  of  trees  in  bearing ;  but,  for  a  variety  of  reasons,  com- 
paratively few  have  attained  anything  like  the  productiveness  for 
which  tho  tree  is  credited  in  Spain  and  other  parts  of  southern 
Europe,  where  trees  are  spoken  of  that  yield  some  thousands  of  dozen 
of  fruit  in  a  year. 

United  States, — Oranges  are  cultivated  in  Florida  as  easily  and 
produce  as  quickly  as  the  apple,  and  yield  in  full  bearing  from  1000 
to  2500  per  cent  per  acre  to  the  owner  on  the  ground  at  current 
prices,  and  with  but  trifling  labour.  The  superior  ripe  fruit  must 
end  ere  long  in  supplanting  the  half-ripe  foreign  fruit  of  which  now 
there  are  nearly  1,000,000,000  of  oranges  and  lemons  imported  into 
the  United  States  annually,  to  New  York  alone  500,000,000,  or  half 
of  the  entire  amount.  On  one  property  on  the  St.  John's  Bivcr,  the 
Sanford  Grant,  of  25  square  miles,  which  was  purchased  in  1868  at 
about  j81  P^r  acre,  lands  for  orange  culture  have  been  sold  of  late 
years  at  an  average  of  £[50  per  acre,  and  up  to  £[150  per  acre.  Land 
purchased  at  £[250  an  acre  and  planted  in  orange  trees,  has  been 
sold  three  years  after  at  £[1000  per  acre. 

Green  peas,  strawberries,  tomatoes,  dro.,  can  be  grown  the  winter 
through  in  the  open  air,  in  profitable  union  with  the  orange  culture. 
The  banana,  guava,  and  breadfruit  also  thrive  there. 

Thirty  or  forty  vessels  are  constantly  ongjaged  in  oanying  fruit  to 
Now  York  from  the  West  India  islanda    lliey  draw  their  supplies 
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&om  Jamaica,   Trinidad,   Caba,  and   the  BnJtatiiae.       West   Indit 
ortLiigQs  are  preferred  for  their  flftvonr  to  thoKe  brougbt  from  Europ 
Tbey  begin  to  arriTO  in  October,  tmd  are  most  abundant  in  Jannuj' 
and  February ;  Moditerroneon  uraugee  uro  not  received  estensively 
nntil  April  or  May. 

Caiiforaia. — OrangoB  and  lemons,  with  more  or  less  protection,  grow 
luiariantly  along  and  near  the  lino  of  coast  for  600  nulea. 

In  1874  the  State  of  Los  Angelos  had  90,057  orange  trees, 
fnruiBh  from  1000  to  3000  frnit  each,  and  these  eell  readily  at  'id.  &' 
piocc.     The  tree  takes  12  ycHfs  to  oomo  to  maturity,  and  the  Iem<n 
16  years.     Many  of  the  latter  trees  yield  201.  pr»fit  yearly  to  theis 
owners.     There  are  in  the  Stato  of  (Mifomia  13,606  lemon  trees. 

Bahamca. — The  quantity  of  oranges  shipped  from  tlie  island  of  New ' 
Providence  to  the  United  States,  in  the  season  of  1875,  woe  aboat 
2,000,000,  in  20  vossels,  6  of  which  took  150,000  or  more  per  load. 
The  largnBt  cargo  was  320,000  feqnal  to  1280  barrels).  The  trade  is 
conducted  in  schooners,  with  the  exception  of  the  generally  smaller 
quantities  that  are  carried  away  by  the  steamers  which  call  at  tba 
port.  Eight  of  the  20  veesels  carrying  oranges  wore  steamers.  As  » 
barrel  is  stated  to  hold,  on  an  average,  250  oranges,  the  number 
shipped  to  the  States  &om  Nnssan  is  equivalent  to  7dDl  barrels.  The 
•Nassau  Times'  states  2,000,000  were  also  shipped  to  the  Stklaa 
direct  from  Abaco,  Andros,  Elenthera,  and  other  of  the  islanda, 
and  the  total  shipped  from  the  group  was  about  4,000,000  fruit 
(equal  to  16,000  barrels),  estimating  the  averse  price  at  30a.  per 
1000,  worth  60001.  to  the  growers.  Adding  the  smaller  shipments  to 
London,  along  with  grape  fruit  and  shaddocks,  it  believes  the  crop  of 
the  season  would  realize  7000^  Extensive  orange  orchards  having 
been  lately  planted  in  the  islands,  the  trade  is  expected  to  soon  double 
itself  in  quantity,  increasing  further  by  the  greater  productiveness  of 
the  trees  as  they  approach  fall  bearing;  but  with  Bnoh  increase  a 
decrease  in  price  is  considered  possible. 

In  Tahiti  there  were,  in  1874,  48,927  orange  trees,  which  produced 
11,260,000  oranges,  valued  at  281,200  francs. 

The  pn^ress  of  the  exports  of  erangea  from  the  island  is  Hbovn 
by  the  following  figures : 

1849 ISl.OOO       I       1864 S,O0O,l)0O 

18M 873,000  1879 4,500.000 

1851 S.013,000  1874 5,000,000 

1852 6,e70,oao     [ 

The  orange  trade  between  Tahiti  and  San  Frmncisoo  is  declining  in 
consequence  of  the  ^ogress  making  in  the  culture,  and  the  abnndanco 
of  the  produce,  of  Loe  Angelos,  and  the  south  of  California  The 
price  of  Tahiti  ontnges  has  fallen  from  £S60  to  j(15  the  1000. 

Ilalp. — A  large  trade  is  carried  on  between  New  York  and  Italy 
in  green  fruit.  In  1869  nearly  600,000  boxes  of  oranges,  oontaining 
about  113,000,000,  were  reoelved  from  Palermo  and  Naples.  The 
steamers  employed  moke  the  voyage  in  about  28  days,  and  carry  from 
13,000  to  16,000  boxes.  In  the  same  year  (1669),  349,790  boxes  of 
lemons,  in  all  86,664,000  were  leoeived.    The  box  of  onagM  oontain« . 
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on  an  average  226  fruit ;  the  chest,  which  is  a  box  and  a  half,  would 
have  340. 

A  full-grown  orange  tree  yields  from  500  to  2000  fruit  annually, 
and  arrives  at  the  bearing  state  in  three  or  five  years,  as  does  the 
lemon  tree ;  both  grow  luxuriantly  in  most  soils.  The  plantations  (in 
the  Mediterranean  countries)  are  called  gardens,  and  vary  in  size,  the 
smallest  containing  only  a  small  number  of  trees,  and  the  largest 
many  thousands.  The  fruit  is  gathered  in  baskets  lined  with  canvas, 
the  basket  being  held  by  a  strap  attached,  and  passed  around  the 
nock  or  shoulders.  From  the  garden  the  fruit  goes  to  the  packing 
magazine,  where  it  is  removed  from  the  boxes  in  which  it  was  placed 
in  the  gardens,  and  repacked  for  shipment  by  experienced  female 
packers,  after  having  been  carefully  assorted  by  women,  and  wrapped 
in  separate  papers  by  young  girls.  As  many  as  500  persons  (mostly 
women  and  children)  are  employed  by  some  of  the  fruit  growers  in 
their  gardens  and  magazines,  in  gathering,  sorting,  and  packing  for 
shipment,  the  wages  paid  them  varying  from  9  to  16  cents  a  day.  In 
sorting,  every  fruit  that  wants  a  stem  is  rejected.  The  boxes  are  then 
securely  covered,  strapped,  and  marked  with  the  brand  of  the  grower, 
when  they  are  ready  for  shipment.  Twenty  years  ago,  this  trade 
was  trivial  in  its  commercial  characteristics,  or  the  inducements  it 
offered  to  capitalists.  Now  it  is  progressing  with  giant  strides  into 
prominence,  and  is  a  considerable  source  of  revenue  to  the  Italian 
government. 

Sicilian  lemons,  which  were  formerly  very  plentiful,  have  been 
getting  scarce  of  late  years,  and  the  island  can  with  difficulty  supply 
the  demand  for  the  United  States,  which  is  always  large.  The  con-* 
sequence  is  that  prices  have  risen  considerably,  and  essence  of  lemon, 
which  used  to  be  Ss.  per  lb.,  is  now  19^. ;  while  boiled  lemon-juice  is 
nearly  double  its  former  price.  Leghorn  was  the  great  seat  of  the 
candied  citron  trade,  about  5000  boxes  (1000  to  1100  tons)  being 
exported  in  good  seasons.  But  the  trade  has  declined,  as  more  sugar 
is  lost  in  making  the  citron  than  the  government  allows  drawback  on. 

In  the  province  of  Salerno,  Italy,  there  were  gathered,  in  1874,  100 
cwts.  of  citrons,  150  cwts.  of  mandarin  oranges,  at  Pagani;  Monticorrini 
possesses  500  orange  trees,  which  yield  from  25  lbs.  to  1  cwt.  of 
fruit.    Most  of  this  fruit  is  sent  to  Bome,  Naples,  and  Sorrento. 

The  exports  of  oranges,  bergamots,  and  lemons,  are  given  in  the 
Italian  returns  in  kilogrammes  of  2^  lbs.  The  following  will  serve 
to  indicate  the  course  of  trade  : 


Kilog. 

1862 45,829,894 

1863  ..      :.      ..  68,807,140 

1864 64,414,125 

1865 69,223,276 

1866 90,151,696 

1867 67,219,463 

1868 71,460,936 


Kilo*. 

1869 88,098,468 

1870 77,701,673 

1871 88,784,000 

1872 87,526,000 

1873 83,241,000 

1874 70,403,000 

1875 94,236,000 


iS^tfi. — The  export  of  fruit  forms  an  important  branch  of  Spanish 
commerce ;  Malaga  is  the  centre  of  the  dried  fmit  trade ;  Seville, 
Valencia,  and  the  Balearic  islands,  for  oranges  and  citrons.     The 
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orango  crop  iu  tho  Baleario  iBlnnde  is  boginciug  to  show  some  signa 
of  improvemeut,  niid  it  is  hoped  bj  the  growers  that  the  worat  of  tlie 
fatal  disease  which  dostrojod  the  trees  is  over,  bat  it  mnat  be  eimio 
yenra  before  tho  exports  in  this  frriit  rotuni  to  Oieir  fortnor  fignres. 

Citrons  are  exported  from  Miilftgft  in  their  green  state,  in  caao 
weighing  80  kilogrammes,  half  cases,  and  qaartor  coxob,  each  fruit 
being  carefully  wrapped  in  paper.  The  shipments  wore  in  1871 
39,027  cases.  They  are  chiefly  Bhipi>ed  to  tbe  United  States,  llis 
localities  of  production  are  Piaarra,  Alorft,  and  Coin,  in  the  nc'  " 
bourhood  of  Malaga.  7,87C  ooaoa  of  oranges  were  shipped  ftom 
Malaga  in  1871,  and  267,628  kilos,  of  orange-peel,  which  is  largely 
consumeil  in  Holbnd,  France,  and  GormaDy,  chiefly  for  making 
iiqneurs  and  syrups. 

The  export  of  oranges  from  Spain  is  shown  in  the  following  rotnrn 
in  thonsands  of  oranges  : 


1863   ..      , 

..     158,722 

1870  ..     . 

..     228,610 

ISti*   ..      . 

..     101,307 

..     M5,220 

1SG5    ..       . 

,.     133.837 

..     S81,610 

ISGG   ..      . 

..      183,833 

1873   ..      . 

..     699,950 

1867    ..      . 

..     838,431 

1874    ..      . 

„      877,000 

1S68   ..      . 

..     188,512 

187S    ..      . 

..      574,01)0 

18S9    ..       . 

..     272,0.52 

At  Antwerp,  in  1874,  39,639  boxes  of  oranges  were  recelTed,  and 
4058  boxes  of  citrons,  chiefly  from  Valencia,  Seville,  and  Palermo. 

Greece. — The  Isle  of  Naios,  in  Greece,  ships  to  England  more  than 
half  a  million  citrons  aunnally,  but  could  easily  export  several  millions. 
They  are  collected  and  shipped  as  they  ripen,  the  want  of  laboor  alone 
prevonts  their  being  preeerred  on  the  spot  The  coltnre  of  citrons  has 
been  abandoned  for  codrats.  The  gross  export  of  oiangee  and  lemons 
from  Greece  has  rather  fallen  off  of  late  years.  In  1870,  47,111,000 
were  shipped,  and,  in  the  next  three  years,  an  average  of  86,600,000  ; 
but  in  1874  a  little  over  16,000,000  were  shipped. 


THE  PINE-APPLE. 

The  PiNi-AFPLi  (AnanoMa  taiiva,  Lindley)  is  one  of  the  most 
esteemed  of  tropical  fruits.  Formerly  great  attention  was  given  to 
foroiog  this  fruit  in  England ;  bnt  the  large  importations  now  made 
at  certain  seasons  of  the  year  have  inoreased  the  foreign  snpplies, 
and  somewhat  reduced  the  price  of  home-grown  fmit,  still  it  is 
brought  to  great  perfection  by  our  gardeners. 

The  pine-apple  is  indigenous  to  South  America  and  some  of  the 
West  India  islands,  bat  has  become  so  perfectly  naturalised  in  many 
parts  of  the  hot  regions  of  Africa  and  Asia,  that  it  has  been  thonght 
'  to  be  likewise  a  native  of  those  countries.  It  is  now  found  in  an 
almost  wild  state  in  most  ports  of  India  and  Ceylon,  and  is  abundant 
also  in  the  Bfalay  Peninsula,  the  Straits  Settlements,  China,  and  the 
islands  of  the  Eastern  Aiehipelago, 

The  varieties  oaltivated  are  very  nnmeroiu.  In  the  Transactions 
of  the  nortioultanl  Society  of  London,  for  1686,  Mr.  J).  Mooio 
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gives  a  list  of  52  kinds,  which  fruited  in  tho  Society's  garden  at 
Chiswick ;  of  these  the  following  may  be  enumerated :  the  queen, 
the  sort  generally  grown  by  gardeners  for  the  London  market ;  tho 
Moscow  queen  an  excellent  variety;  the  black  Jamaica;  the  brown 
sugar-loaf,  Eipley,  St.  Vincent,  and  black  Antigua,  excellent  and 
highly  flavoured  pines  ;  Enville,  a  handsome  fruit,  lemon  queen,  and 
^hito  Providence,  a  handsome  showy  kind.  The  Trinidad  or  La 
Brea  pine,  is  a  very  fine  largo  fruit,  some  reaching  at  times  to  28  lbs. 
weight. 

Bahamas, — The  pine-apple  is  grown  for  export  in  the  Bahamas  in 
fields  of  large  size,  and  of  considerable  extent.  The  cultivation  of  this 
fruit  is  carried  on  chiefly  at  Eleuthera,  Abacos,  and  San  Salvador,  but 
the  plants  are  also  grown  on  some  of  the  other  islands.  They  are  of 
two  kinds,  the  suga\r-loaf,  which  is  the  best,  and  the  Spanish  or  red  pine, 
an  inferior  fruit.  They  are  cut  in  a  green  state  in  order  to  keep  during 
the  voyage ;  arriving  in  a  sound  state,  they  pay  very  handsome  profits. 
In  1872,  590,GG5  dozens  of  pine-apples,  valued  at  about  42,000/.,  wera» 
exported.  In  1874  the  quantity  shipped  was  valued  at  40,0GGZ.,  the 
sale  of  one  cargo  in  London  being  as  high  as  lOOOZ.,  by  one  of  14 
vessels  engaged  in  the  trade. 

The  cultivation  of  the  pine-apple  for  export  was  formerly  confined 
almost  exclusively  to  tho  island  of  Eleuthera  and  its  keys  or  islets, 
it  being  erroneously  supposed  that  the  soil  there  was  alone  adapted  to 
the  growth  of  the  fruit ;  but  of  late  years  the  culture  has  been  ex- 
tended to  many  of  the  other  islands,  as  well  as  Now  Providence, 
where  large  quantities  are  grown  and  annually  exported  to  various 
quarters,  and,  meeting  with  a  remunerative  sale,  afford  both  grower 
and  shippers  very  handsome  returns. 

The  simple  mode  of  testing  the  capability  of  the  soil  for  growing 
tlie  pine-apple  in  the  Bahamas  is  by  running  a  knife  down  it  in  dry 
weather,  and  if  any  portion  of  tho  earth  adheres  to  the  knife,  it  is 
considered  by  the  planter  an  iavidence  of  the  suitability  of  the  soil. 

In  the  island  of  San  Salvador  there  are  fields  of  pine-apples,  con- 
taining 25  to  60  acres  in  a  block.  In  good  seasons  the  yield  is  about 
800  dozen  per  acre. 

Tho  season  for  shipments  of  pineapples  is  from  June  1  to  July 
15.  The  average  passage  to  London  is  31  to  35  days.  When  ripe, 
they  are  liable  to  decomposition  on  the  passage,  and  are,  therefore, 
shipped  in  a  green  stato,  and  ripen  on  board.  Sometimes  on  arrival, 
if  not  sufficiently  ripe,  they  are  placed  in  warming  rooms.  Bainy 
and  damp  weather  is  very  injurious  to  pine-apples,  and  if  combined 
with  a  long  passage,  will  render  them  worthless.  The  sugar-loaf 
pines  are  those  chiefly  shipped  to  London ;  the  scarlet  pine,  which  is 
heavier,  to  New  York,  where,  the  passage  being  shorter,  they  are 
shipped  in  bulk. 

I'ho  number  of  cargoes  usually  arriving  each  season  is  nine  to 
eleven,  and  the  vessels  bring  about  48,000  pine-apples  each ;  1300 
pines  weigh  about  a  ton.  The  hold  of  each  vessel  is  fitted  with  three 
or  four  racks  or  battens  of  wood,  supported  by  upright  posts,  thus 
forming  three  or  four  shelves  or  platforms,  the  entire  length  and 
depth  of  tho  hold,  with  the  exception  of  tho  centre,  where  a  passage 
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is  loft  from  Rtom  to  stem  for  admission.  Tho  fmit  is  then  placed, 
with  a  portiou  of  its  fuliago  on,  to  protect  it  from  bruiniiig,  in  layon 
of  uboiit  fuiir  pines  <loop,  upon  nuiks,  whicU  oro  built  to  prevent  tbe 
groat  pressuro  tbat  would  otherniao  bo  upon  the  lower  portioa  of 
tho  fruit. 

Within  tho  last  throe  or  four  years  a  steam  factory  for  prceerring 
pine-applos  has  been  started  at  Nassau,  Now  Providouco,  In  1873, 
494,213  cone  of  pine-apploe,  valued  at  8190(..  wer«  proserTed  tuiil 
exported,  cliiefly  to  the  Uuitod  States.  In  1873  tho  Tttluo  of  Ute 
canned  fruit  shipped  was  I4,700i. 

There  is  a  Urge  local  domand  for  tinning  it,  and  113,000  dos«n 
fruit  were  bought  by  one  firm  at  Nnasdu,  filling  more  than  1.000.000 
cans  with  sliced  pioo-apploe.  For  canning,  the  pines  are  required 
fully  ripe,  and  to  nvontgo  16  incliea  in  circumfcrcnoo,  none  to  bo 
lost)  than  tho  usual  shipping  sizes,  13  inclios  and  12  inches  for  first 
and  second  catting  scarlet,  and  12  incbos  and  11  inches  for  sngar-loof. 

The  operation  of  peeling  and  slicing  is  performed  on  tnblus  in  tho 
yanls  of  tho  waterside  promises,  over  which  an  awning  is  placed  to 
protect  the  opomtors  from  the  influence  of  tbo  sun.  About  30,000 
piue-apples  are  peeled  and  12,675  cans  filled  in  a  day.  The  cons 
are  carried  to  tho  warehonso  on  vrooden  troys  (each  containing  IS),  to 
be  immersed  in  syrup.  Tho  tops  of  the  cans  are  Boldorcd  on,  and 
they  are  lowered  in  on  iron  framework,  400  and  600  at  a  time, 
into  tho  steam  boiling  vats.  After  boiling,  the  cans  are  perforated  at 
the  top  to  allow  the  Btoom  to  escape.  They  are  then  hermetically 
sealed,  and  spread  over  the  yard  to  cool.  Each  can  of  frnit,  before 
tho  syrup  is  added,  weighs  2  lbs, 

Mr.  H.  Spruyt,  Professor  of  Agricnltnre  at  the  School  of  Vilvordo, 
gives,  in  his  '  Jardin  Fotoger,'  some  very  useful  instructions  m  to  the 
cultivation  and  selection  of  pine-apples  in  Europe.  These  will  be 
found  reprinted  in  the  well-known  periodical, '  Belgiqne  Hortioole,' 
for  1871,  pp.  324-339, 

As  it  does  not  seed,  this  plant  is  propagated  by  snokers.  Occasion- 
ally the  crown  of  tho  fruit  (the  small  aggregated  moss  of  leaves)  is 
planted ;  but  as  this  requires  three  years  to  arrive  at  fruit-bearing, 
and  the  suckers  only  take  12  or  18  months,  the  Backers  are  preferred 
for  propagation.  They  should  be  planted  in  rich  red  soil,  about  18 
inches  apart,  and  weeded  every  three  months.  Careful  cultivation 
greatly  improves  the  size  and  flavour  of  the  fruit.  In  the  Botanical 
Gardens  of  Singapore  the  enormous  golden  yellow  fruit  measure 
often  4  feet  long  by  9  inches  wide,  forming  a  remarkable  contrast  to 
the  pony  pine-apples  which  appear  on  the  London  fmit-Btalls,  A 
field  of  wild  pine-apples,  snob  as  cover  many  of  the  islands  in  tho 
Straits  of  Malooca,  is  almost  as  inaccessible  as  a  field  of  eocti,  and 
the  leaves,  with  their  sharp  points,  are  a  formidable  obstaclo  to  the 
naked  legs  of  the  marauders  who  desire  to  obtain  the  fruit. 

New  York  now  almost  monopolises  the  trade  in  pine-apples  from 
the  West  Indies.  In  1854,  20  cargoes,  averaging  80,000  doisen  per 
ship,  wore  imported  there  from  Cuba,  20,000  dozen  from  St.  Bar- 
tholomew, and  200,000  dosen  from  the  Bahamas.  The  shipments 
from  the  Bahamas  in  the  throe  years  ending  1870  averaged  290,000 
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dozen,  the  great  bulk  of  which  went  to  the  United  States.  In  1871 
there  was  a  much  larger  shipment,  amounting  to  449,418  dozen, 
valued  at  41,876/. 

The  prices  for  pine-apples  range  from  Bs,  to  4«.  per  dozen,  plan- 
tains and  bananas,  28,  to  39.  the^  bunch,  oranges  4«.  2d.  the  100.  In 
1872  pine-apples  in  New  York  fetched  15  to  17  dollars  the  hundred. 

There  are  numerous  varieties  of  pine-apples;  one  of  the  best  is 
said  to  come  from  Guayaquil.  Nichau,  one  of  the  Sandwich  Islands 
group,  produces  an  exquisite  fruit,  such  as  is  rarely  met  with  either  in 
the  East  or  the  Pacific  In  Europe  some  of  the  varieties  cultivated 
are  the  Montserrat,  Cayenne,  Enville,  and  others. 

Although  the  culture  of  the  fruit  for  export  was  at  first  restricted  to 
the  Bahamas,  now  Jamaica,  St.  Bartholomew,  Trinidad,  the  Azores, 
and  other  quarters,  have  entered  into  the  trade.  The  first  shipments 
were  made  in  1842  to  Liverpool  from  the  Bahamas. 

The  Jamaica  Colonial  Botanist,  writing  in  1875,  reported  that 
five  acres  of  this  valuable  fruit  were  being  planted,  and  two  acres  of 
this  plantation  would  consist  of  the  fine  variety  known  as  the  Bipley. 
About  sixty  plants  of  the  fine  new  varieties,  viz. :  Enville,  prickly 
Cayenne,  smooth  Cayenne,  Providence,  and  Charlotte  Bothschild, 
introduced  several  years  ago  at  Castleton,  have  been  transferred  to 
Hope;  and  the  stock  plants,  numbering  as  many  more,  were  to  bo 
removed  from  the  same  place  shortly,  as  the  climate  of  Castleton  was 
found  far  too  damp  for  the  successful  growth  of  this  plant  It  is 
remarkable  that  the  Hope,  and  the  locality  immediately  surrounding 
it,  to  the  extent  of  a  few  square  miles  only,  is  the  best  adapted  spot  in 
Jamaica  for  their  culture.  This  is  attributable  in  a  great  measuro 
to  the  peculiar  conditions  of  climate,  which  are  exactly  suited  to  the 
development  of  the  plant,  and  also  in  some  measure  to  the  suitability  * 
of  the  soil.  On  the  extension  of  the  plain  to  the  south  of  Hope  tho 
climate  is  too  arid. 

Notwithstanding  the  advantages  indicated  for  the  production  of 
this  fruit,  as  well  as  the  existence  of  a  fortnightly  line  of  steamers 
plying  between  Kingston  and  America,  where  the  demand  for  this 
and  other  fruits  is  unlimited,  it  is  a  matter  of  notoriety  that  the 
largest  plantation  of  pines,  as  far  as  I  am  aware,  is  in  extent  not 
more  than  about  a  quarter  of  an  acre,  and  probably  the  five-acre 
plantation  will  comprise  an  area  equal  to  the  whole  extent  under 
cultivation  in  the  locality.  Choice  pines  from  this  district  are  sold 
in  Kingston  at  from  9«.  to  12«.  a  dozen.  The  price  realized  in  New 
York  for  the  best  Jamaica  pines  is  upwards  of  Is.  each.  It  will, 
therefore,  be  a  moderate  estimate  if  each  pine  is  valued  at  Gd.  In 
the  Bahamas  20,000  suckers  are  usually  planted  to  the  acre ;  but  this 
appears  excessive  overcrowding,  and  as  a  consequence  the  plants  and 
fruit  must  receive  a  constitutional  check  in  their  maturation.  Tho 
distances  apart,  at  which  they  are  planted  at  Hope,  are  8^  feet  be- 
tween the  rows,  and  2^  feet  in  the  rows ;  this  gives  4840  plants  to 
the  acre.  Out  of  this  number  it  may  be  safely  computed  that  from 
the  first  crop,  IC  or  18  months  after  planting,  4000  fruit  will  be 
obtained  from  each  acre ;  considerably  more  would  be  procured  from 
the  second  and  third  years'  crops  from  the  suckers  produced  around 
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tho  pnront  plant,  owing  to  anfficient  Bpnco  being  proriiled  for  onch 
plant.  Now,  estimating  tho  rotnrn  from  oach  crop  nt  4000  pince,  tho 
reaiilt,  at  Gd.  each,  gives  100/.  jver  acre.  The  pino  fields  ongtit  to  bo 
clcauod  flro  or  six  times  s.  year,  caob  cleaning  costing  eaj  II.  an  aero, 
Oc  &l.  for  the  year;  and  tliis  cooBtitntee  tho  whole  cultivation. 

Ax/ire*. — The  pine-applo  is  now  being  cultivated  with  energy  in  St. 
Michael's.  The  produce  of  tho  recent  cultivation  having  realized  very 
oonsidcrablo  proStB  in  the  English  market,  and  tho  qnality  being 
recogniEod  as  superior  to  thotie  of  foreign  growth  generally,  con- 
Borvatoriea  on  a  large  scale  have  been  conetmcted-  The  pine-spple 
of  large  size  and  of  first  quality  now  retiims  the  grower  firom  16*.  to 
208.  each,  whieh  is  a  romnnerotion  of  35  to  40  per  cent. ;  and  eomo 
choice  specimens  have  been  sold  for  as  much  as  G0&  each. 

Tliey  attain  to  a  greater  size  than  those  received  from  the  West 
Indies,  some  weigliing  12  to  13  lbs.  having  come  to  hand.  Great  care 
ia  tiLkeu  in  packing  them,  to  soouro  their  arriving  in  England  in  souui] 
condition.  Tho  atiUk  is  cut  Boveral  inches  below  the  fruit ;  on  ordinary 
large-sized  flower-pot  is  then  filled  with  mould,  into  which  tho  stalk 
is  inserted  in  such  a  manner  that  a  casual  observer  would  almost 
take  it  to  be  tho  way  it  was  grown.  Each  pine  is  then  put  into  a 
skclaton  wooden  case  mode  just  largo  enough  to  hold  it.  so  that  it  can 
be  safely  handleil  without  tlie  risk  of  being  bniiaed  or  injm-ed,  the 
pine  itself  being  frequently  wrapped  round  wltt  paper  m  ft  fnrthor 
protection. 

India. — The  pine-apple  is  said  to  have  been  introduced  into  India 
by  the  Portuguese  in  1594,  and  now  grows  abmidantly  at  the  foot  of 
the  Himalayas  and  in  Assam.  It  grows  in  thickets  near  Bangoon,  while 
in  the  Tenaseerim  provinces  the  plant  has  become  so  naturalized  as 
to  appear  indigenous.  A  bag  made  on  tho  Khaeia  hills,  in  Assam,  of 
pine-apple  fibre,  was  presented  by  Dr.  Wallicb,  as  far  baok  as  1836,  to 
the  local  Agri-hortioultural  Society.  He  mentions  the  enormous  quan- 
tity of  pines  grown  on  that  range,  and  that  the  plant  appears  as  if  it 
were  quite  a  natural  production.  In  the  Tenasserim  provinces  the 
iirnit  is  so  abundant  as  to  be  sold  in  the  months  of  Jane  and  July  at 
2«.  the  boat-load.  The  natives  do  not  seem  to  be  acquainted  with  the 
fibre  yielded  by  its  leaves.  Some  attention  is  being  giren  to  the 
ooltnre  of  this  &uit  in  Queaislaod,  as  there  were  86  acres  returned 
nnder  onlture  with  it  in  1876. 

Pine-apple  Fibre. — The  plant  affords  fine  foliaceons  fibres  of  prac- 
tical utility  from  the  leaves,  which  are  abont  3  feet  long  by  1^  inches 
to  2  inches  wide,  strongly  edged  with  spines,  lliese  may  all  be 
worked  when  the  fruit  is  cut,  the  plant  being  perpetuated  by  shoote 
from  its  base.  Two  skeins  of  the  pine-apple  fibre  were  sent  by  the 
Court  of  Directors  of  the  East  India  Company  to  the  Society  of  Arts, 
for  a  report  on  their  properties,  so  far  back  as  January  1836,  but 
the  specimens  were  too  small  for  a  trial  of  their  tenacify. 

From  some  tests  on  the  strength  of  this  fibre  wb^i  made  into 
cordage,  conducted  at  the  arsensJ  of  Fort  William,  on  a  rope  of 
3|  Indies  in  droomference,  it  appears  to  be  remarkably  strong.  The 
Government  proof  is,  that  a  rope  of  this  size  shoold  bear  a  weight  of 
42  cwta. ;  but  it  bore  no  less  than  15  owts.  more,  that  is,  it  broke  witli  a 
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woigbt  of  57  cwts.,  proving  incontestably  that  pine-apple  fibre  x>os8esses 
strength  for  cordage  as  well  as  fineness  for  textile  fabrics. 

The  pine-apple  grows  in  great  abundance  in  the  Philippine  Islands, 
but  produces  only  a  small  dry  fruit.  We  require,  however,  more  pre- 
cise information  to  enable  us  to  determine  whether  this  is  actually  the 
plant  escaped  from  cultivation.  Mr.  Forrotet,  of  Pondicherry,  con- 
siders it  a  distinct  species,  and  has  named  it  Bromelia  pigna,  from  the 
Spanish  name  pigna,  or  pina,  signifying  a  cone. 

In  preparing  the  fibre  for  weaving,  the  fruit  is  not  allowed  to  ripen 
early ;  its  removal  causes  the  leaves  to  increase  considerably  both  in 
length  and  in  breadth.  A  woman  places  a  board  on  the  ground,  and 
upon  it  a  leaf  with  the  hollow  side  upwards.  Sitting  at  one  end  of 
the  board,  she  holds  the  leaf  firmly  with  her  toes,  and  scrapes  its  outer 
surface  with  a  potsherd,  not  with  the  sharp  fractured  edge,  but  with 
the  blunt  side  of  the  rim  ;  and  thus  the  leaf  is  reduced  to  rags.  In 
this  manner  a  stratum  of  coarse  longitudinal  fibre  is  disclosed,  and 
the  operator,  placing  her  thumb-nail  beneath  it,  lifts  it  up  and  draws 
it  away  in  a  compact  strip;  after  which  she  scrapes  again  until  a 
second  fine  layer  of  fibre  is  laid  bare.  Then  turning  the  leaf  round, 
she  scrapes  its  back,  which  now  lies  upwards,  down  to  the  layer  of 
fibre,  which  she  seizes  with  her  hand  and  draws  at  once,  to  its  full 
length,  away  from  the  back  of  the  leaf.  When  the  fibre  has  been 
washed,  it  is  dried  in  the  sun.  It  is  afterwards  combed  with  a  suit- 
able comb,  like  women's  hair,  sorted  into  four  classes,  tied  together, 
and  treated  like  the  fibre  of  the  lupi.  In  this  crude  manner  are 
obtained  the  threads  for  the  celebrated  web  nijpis  de  pina,  which  is 
considered  by  experts  the  finest  in  the  world. 

In  the  Philippines,  where  the  fineness  of  the  work  is  best  understood 
and  appreciated,  richly  embroidered  costumes  of  this  description  have 
fetched  about  2002.  each. 

This  fine  muslin-like  fabric  is  embroidered  by  the  nuns  of  the  con- 
vents in  Manila  with  great  skill  and  taste.  Beautiful  specimens  of 
this  pina  muslin  were  sent  to  the  first  London  International  Exhibi- 
tion, and  to  subsequent  Exhibitions.  It  is  sometimes,  but  erroneously, 
called  grass-cloth.  With  a  magnifier  the  fibres  may  bo  seen  to  be 
very  numerous  and  fine,  but  not  twisted  at  all,  as  in  grass-cloth  or 
the  finest  muslins  and  cambrics.  One  of  the  coarser  fibres  may  be 
subdivided  into  threads  of  such  fineness  as  to  be  barely  perceptible, 
and  yet  sufi&ciently  strong  for  any  purpose. 

The  manufacture  of  the  pina  fabric  is  carried  on  in  the  metropolitan 
province  of  Tondo.  From  the  extraordinary  facility  with  which  the 
pine-apple  is  grown  in  the  vicinity  of  the  equator,  it  seems  almost 
certain  that  by  the  application  of  European  skill  to  the  process  of 
separating  the  fibre  from  the  pulpy  matter  of  the  leaf,  a  valuable  raw 
material  composed  of  it  might  be  obtained  for  the  factories  of  Eui'ope. 
The  fibre  by  the  hackling  process  could  be  rendered  fit  for  the  finest 
fabrics.  The  leaf  consists  of  two  different  structures :  the  upper  side, 
being  of  a  soft  or  pulpy  character,  easy  of  removal ;  and  the  under 
side,  of  a  harder  or  more  ligneous  nature,  and  more  difficult  to 
separate.    These  two  external  bodies  hold  the  fibre  between  them. 

In  the  Straits  Settlements  the  Chinese  labourers  have  taken  kindly 
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to  tills  now  ond  promising  bmnch  of  industry.     The  process  tbcy    | 
(ulopt  ill  projiikring  tlio  fibre  Appears  to  bo  inach  llio  ettmc  as  th^ 
pnreuod  iu  tbo  I'hilippiuos,  and  is  tlius  described  in  a  tJiiigapoj 

"Tha  process  of  extracting  nnd  bleaching  the  fibre  is  excoodingi/ 
Bimpla.  The  first  step  is  to  remove  the  desby  or  succulent  siiJe  oi  | 
the  loaf.  A  Chinese,  astridu  on  a  niurow  stuol,  extends  oa  it  iu  front 
of  him  a  piue-applo  leaf,  one  end  of  which  is  kept  firm  by  being 
placed  beneath  a  small  bnndlo  of  clcith  od  n'bioh  he  sits.  Ho  then, 
with  a  kind  of  ts^o-haadlod  piano  mode  of  bamboo,  removes  the  sno- 
Golont  matter.  Anotlier  wan  receives  the  loaves  as  they  are  planed, 
and  with  his  tfanmb-aail  lousens  and  gathers  the  fibres  about  the  I 
middle  of  the  luaf,  which  enables  him  by  one  effort  to  detach  the 
vbolo  of  them  from  the  outer  skin.  The  fibres  are  next  steeped  in 
water  fur  some  time,  after  which  they  ore  washed,  in  order  to  free 
them  from  the  mnttor  that  still  adheres  and  binds  them  together. 
They  are  now  Inid  out  to  dry  aud  bleach  on  rude  frames  of  split 
bamboo.  The  process  of  steeping,  washing,  and  exposing  to  the  sun 
is  repeated  for  some  days,  until  the  fibres  are  considered  properly 
bleached.  Without  former  preparation  they  are  sent  into  town  fur 
exportiition  to  China.  Nearly  all  the  islands  ueor  Singapore  are 
more  or  loss  plaiittd  with  piiie-applcB,  whicli,  at  a  rough  ectimnte, 
Covur  nn  txkiit  oi  iHilOiicr-jf:.  TIji'  L-ii-.nnoiis  i|iiLUiHly  <jf  lonvs  that 
are  annually  suffered  t^  |(ntrify  on  the  ground,  would  supply  fibre  fur 
a  large  mannf actor jvof  valuable  pine  cloth.  The  fibres  ahonld  be 
cleaned  on  the  spc/,/  Fortunately  the  pine-apple  planters  are  not 
Malays,  but  iadu^tfons  and  thnfty  Bugis,  moat  of  whom  have 
foniilies.  Those  mini  could  be  readily  induced  to  prepare  the  fibres, 
Iict  any  merchant  o&r  an  adequate  price,  and  a  stMtdy  annual  supply 
will  soon  be  obtained." 

The  wild  brother  of  the  pine-apple  has  a  larger  leaf  end  longer 
fibre.  This  is  the  Bromelia  lylvettrii,  or  the  B.  pmguin  of  the  Weat 
Indies.  It  is  known  as  i»Ue,  or  ixUe,  in  Mexico,  and  jmAi  and  jitaMsttii 
in  Central  America  and  Panama,  These  are  probably  two  distinct 
species ;  and  there  is  a  third,  B.  karatiu,  whidi  is  hardly  to  be  di^ 
tingaished  from  them. 

B.  kartUtu  is  very  common  in  the  Antillee,  growing  in  the  moet 
arid  spots.  It  makes  excellent  mats,  hammocks,  and  ropes.  Almost 
all  the  fishing  tacklo  of  the  American  mercantile  marine  is  made 

of  it. 

The  leaves  are  6  to  6  feet  long,  and  from  1  j  to  8  inches  wide,  thin, 
and  lined  with  a  fine  tough  fibre.  The  plant  is  aelf-propagating,  and 
left  to  itself  in  an  open  field  will  soon  cover  the  ground.  In  C^tral 
America,  but  particularly  in  Nicaragua,  it  is  so  abundant  in  the  forests 
as  to  be  a  serious  obstruction  to  man  or  beast.  It  is  largely  cnlti- 
vatcd  in  the  district  of  Goatzacoalcos,  in  Mexico.  It  is  indi^rent  to 
soil,  clitAate,  and  season,  while  tbo  simplicity  of  its  culture,  and  the 
facility  of  extracting  and  preparing  its  joodncts,  renders  it  erf  nnimsal 
use.  From  it  is  fabricated  thread  and  oordage,  mats,  bagging,  and 
clothing,  and  the  hammocks  iu  which  the  natives  are  bom,  leposs^ 
and  die.    The  fibre  is  sometimee  employed  for  imuhe^  and  in  pape^ 
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making ;  its  juice  is  used  as  caustio  for  wounds,  and  its  thorns  serve 
the  Indians  for  needles  and  pins. 

The  Bromelias  are  widely  diffused  throughout  the  tropics,  growing 
everywhere  in  all  varieties  of  soil.  The  plant  is  extensively  used  for 
hedges,  for  which  its  strong,  straight,  and  spiny  leaves  admirably 
adapt  it,  and  may  bo  cultivated  with  a  minimum  of  labour  and  cost, 
and  in  unlimited  quantities.  It  is  closely  allied  to  the  pine-apple, 
but  the  fruit  is  dififerent,  the  ovaries  failing  to  combine  in  one  mass, 
as  in  the  case  of  the  pine-apple,  the  formation  of  which  they  well 
illustrate. 

The  wild  pine-apple  grows  in  abundance  at  Gaboon,  Grand  Bassam, 
Assinee,  Porto  Novo,  Liberia,  and  other  parts  of  the  West  Coast  of 
Africa.  It  is  employed  for  making  nets,  hammocks,  superior  cordage, 
and  fabrics. 


THE  PLANTAIN  AND  BANANA. 

Among  the  splendid,  varied,  and  profuse  vegetation,  with  which 
tropical  countries  abound  in  so  infinite  a  degree,  the  magnificent,  her- 
baceous plant,  the  Plantain,  usually  attracts  particular  notice ;  and, 
together  with  the  cocoa  and  other  palms,  are  the  productions  of  the 
vegetable  kingdom,  which  adorn  the  picture  of  the  artist  when  de- 
picting the  scenery  of  the  tropics.  The  broad  leaves  overhang  grace- 
fully the  succulent  huge  stem  of  the  plant ;  whilst  just  at  their  bases, 
huge  clusters  of  fruit,  of  yellow,  red,  and  other  colours,  contrast  har^ 
moniously  with  their  shining,  dark  green  foliage. 

The  size  this  splendid  plant  usually  attains  is  8  feet,  but  I  have 
seen  them  reach  an  elevation  of  12  and  even  15  feet,  with  a  diameter 
of  stalk  from  1  foot  to  2  feet. 

The  plants  of  the  Musa  tribe,  though  they  cannot,  like  the  palms, 
be  called  the  princes  of  the  vegetable  kingdom,  rank  first  in  the  series 
of  endogenous  plants,  and  are  without  exception  the  grandest  of  the 
herbaceous  vegetables,  whether  their  gigantic  size,  the  breadth  and 
beauty  of  their  foliage,  the  abundance  and  quality  of  their  fruit,  or  the 
surpassing  grandeur  of  their  flowers,  be  considered.  They  are  devoid 
of  true  stems,  but  form  a  spurious  stem,  often  of  considerable  thick- 
ness, from  the  leaves  as  they  rise  from  the  root  stocks,  being  sheathing 
at  their  base,  encircling  each  other,  and  enveloping  layer  within  layer 
the  slender  flower  and  fruit  stalk.  They  are  not  confined  to  the 
tropics,  but  approach  in  many  parts  towards  the  cooler  latitudes  of 
either  hemisphere.  The  plantain  may  be  seen  laden  with  its  enor- 
mous masses  of  wholesome  pleasant  food  in  the  mild  climate  of 
Madeira ;  but  its  yield  of  fruit  is  dependent  on,  and  varies  with,  the 
temperature  of  the  climate  in  which  it  is  grown.  In  this  respect  it  is 
a  striking  instance  of  the  increasing  bounteousness  of  nature  as  we 
recede  from  the  poles  and  approach  the  Equator,  and  is  a  mani- 
festation of  the  beneficence  of  the  Creator. 

The  plantain  is  universaL  It  is  as  the  Penates — the  household  god 
of  the  labourer's  cottage.  It  grows  everywhere  on  the  mountain  sides, 
and  might  be  cultivated  to  any  extent.    Hitherto  its  value  has  been 
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unknown.  Its  frnit  lias  boon  oonsnniod  as  a  substitute  for  bread,  bat 
for  all  other  purposes  it  bss  boon  Talneless. 

Tho  [jlantain  is,  to  many  tbousiiails  of  people,  wliat  rice  is  to  tho 
Hindoos,  lye  flour  to  the  Muscovite,  aud  wheaten  breotl  to  the  Kuglisfa- 
nuiD ;  it  is  their  main  depenJeDce  (iu  more  eenaeH  than  onu),  tbeir 
staff  of  life,  grown  ovory wbero  in  small  (luaatittos  throughout  Uio 
ti-opics. 

Those  who  have  never  lived  ia  tropical  countries  are  unable  to  fully 
approoiato  its  value.  Some  look  oven  with  indifference  upon  the 
gigantic  clusters  of  this  fruit,  as  tbcy  are  unloailod  from  the  eteamers 
aud  sailing  vessels ;  and  yet  they  deserve  special  attontiou  and 
admiration,  for  tbcy  are  to  the  iuImbitnntB  of  the  torrid  zone  what 
broad  and  potatoes  are  to  tboee  of  tho  north  temperate  zone. 

The  plautain  is  one  of  the  most  striking  illustratioua  of  tropicAl 
fertility  and  exuberance.  A  plant  which,  in  a  northern  climate, 
would  require  many  years  to  gain  strength  and  size,  is  there  the  pro* 
ductiou  of  ten  or  twulve  months,  The  native  of  the  south  plants  a 
shunt  or  sucker,  taken  from  an  old  tree,  in  a  moist  aud  sandy  soil, 
along  some  river  or  lake ;  it  develops  with  the  greatest  rapidity,  and 
at  the  end  of  ten  months  tho  first  crop  may  be  gathered,  Uiongh  the 
cluster  and  hanonos  are  yet  small ;  bnt  the  following  year  one  cluster 
alone  will  weigh  some  sixty  or  more  pounds.  Even  in  the  tropics  they 
are  nln-nys  cut  tUm'n  wlioD  gro^'ii,  as  they  luso  much  of  their  flavour 
when  left  to  ripen  or  soften  on  the  tree. 

It  is  remorloible  that  the  plantain  and  banana  sbonld  be  indigenous, 
or  at  all  events  cultivated  for  ages  both  in  the  Old  and  the  New  World. 
Numerous  South  American  travellers  describe  some  one  of  theeo  plants 
08  being  apparently  indigenous  articles  of  food  among  the  natives; 
tbns  showing  (if  the  plantain  be  a  hybrid)  a  oommonication  between 
tho  tropics  of  America,  Asia,  and  Africa,  long  before  the  timo  of 
Columbus.  (A  hybrid,  or  mule  plant,  is  obtained  by  impregnating 
tho  stigma  of  one  spedea  with  the  pollen  of  another  tperiei,  bat  of  the 
same  genus,  and  what  is  called  a  cross  breed  is  the  impregnation  of  one 
variety  with  tho  pollen  of  another  variety  of  tho  same  species.)  The 
older  writers  on  tho  colony  of  Ouiana,  as  Earteinck,  Bellin,  and  others 
o^msider  the  plantain  to  he  a  native.  It  ie  worthy  of  remark  that  Sir 
B.  Schomburgk,  during  his  travels  found  a  species  of  large  edible 
plantain  far  in  the  interior.  The  plautain  is  said  to  have  been  trans- 
ported from  Guinea  to  the  Canary  isles,  and  from  thence  to  the  West 
Indies.  It  seems  to  have  migrated  with  mankind  from  Asia  into  tho 
numerous  islands  in  the  Southern  Pacific  Ocean,  where  it  is  nniversal 
in  those  which  arc  inhabited,  and  has  degenerated  into  numerous 
varieties.  It  spreads  from  the  Islands  of  the  Faoifio  and  of  the  Indian 
Archipelago,  northward  to  China  and  Japan,  and  along  the  Malayan 
Peninsula  to  Chittagong.  From  Chittagong  northward,  along  the 
jungly  base  of  the  Himalayas,  there  is  a  suitable  climate  as  far  as 
30'^  N.,  for  the  IStrnt  nepaUntia  is  foimd  in  Nepaul.  The  most  northern 
latitudes  where  the  plantain  is  cultivated  are  Japan,  Uodeira,  the  north 
of  Africa,  Syria  as  for  as  31°,  and  porta  of  the  south  of  Europe. 
The  edible  plautain  bears  at  an  elevation  of  1590  feet  in  a  tempo- 
toture  of  61   Fahr.,  and  requires  15  months  to  mature,  but  its  oulti* 
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yation  is  littlo  benefit  in  so  high  an  altitude.  It  is  the  same  with  the 
cassava  root.  The  cane  at  3480  feet  altitude  gives  no  sugar,  and 
indigo  at  4860  feet  affords  no  colouring  matter.  We  may  here  remark 
that  it  was  on  these  and  similar  facts  that  Boussingault  based  his 
theory,  which  is  that  the  time  required  by  a  plant  to  arrive  at  maturity 
is  as  the  inverse  ratio  of  the  temperature;  therefore  knowing  the 
mean  temperature  of  any  place,  and  the  number  of  days  which  a  plant 
takes  to  ripen,  the  time  required  at  any  other  point,  more  or  less 
elevated,  can  bo  ascertained. 

Finlaysou  gives  the  following  interesting  information  respecting 
the  wild  plantain  tree,  found  on  the  island  of  Pulo  Ubi,  off  the 
southern  extremity  of  Cambodia. 

''  We  had,"  he  says,  "  the  good  fortune  to  find  that  splendid  herba- 
ceous plant  in  flower :  unlike,  however,  that  luscious  and  most  deli- 
cious fruit  raised  by  the  hand  of  man,  the  fruit  of  the  wild  plantain 
contains  scarce  any  pulp  whatever.  Its  leathery  sheath  encloses 
numerous  series  of  large  black  seeds,  attached  to  a  pithy,  central  stem, 
and  immersed  in  a  gummy  substance  resembling  bird-lime. 

"  It  appeared,  by  our  systematic  works,  that  the  seeds  of  this  most 
useful  plant  have  been  but  rarely  seen  by  botanists ;  hence  doubts  had 
been  expressed  upon  the  subject.  In  none  of  the  cultivated  varieties 
are  there  any  seeds  discoverable ;  though,  at  times,  we  may  observe 
minute  black  points  in  the  pulp,  disposed  in  longitudinal  rows. 
These  are,  probably,  the  feeble  traces  of  seeds  not  yet  quite  extin- 
guished by  cultivation,  the  black  perisperm  being  the  last  to  dis- 
appear. The  seeds  were  numerous,  covered  with  a  thick,  black, 
brittle  shell,  and  as  large  as  those  of  the  custard  apple,  but  of  a  more 
irregular  shape. 

"  There  is  no  necessity  to  refer,  as  Willdenow  does,  the  origin  of 
all  the  cultivated  varieties,  and  of  all  the  species  enumerated  by  bota- 
nists to  the  Musa  Troghdytarum,  a  native  of  the  Molucca  islands,  as 
the  parent  stock.  Our  specimens  accorded  with  the  descriptions  given 
of  Muaa  sapientum.  The  seeds  were  in  all  respects  perfect,  and  appa- 
rently capable  of  propagating  the  plant.  Indeed  its  existence  on  these 
islands,  so  rarely  frequented  by  man,  and  altogether  unfit  for  culti- 
vation, can  be  accounted  for  on  no  other  principle  than  the  fertility  of 
the  seeds." — {Journal  of  a  Mission  to  Siam,  dc) 

The  banana  is  like  the  plantain,  but  its  stalk  is  marked  with  purple 
spots,  and  its  fruit  is  shorter  and  rounder.  There  are  20  varieties  of 
plantain  in  Tenasserim,  10  in  Ceylon,  and  30  in  Burmah.  From  Asia 
it  has  been  introduced  into  the  West  Indies  and  South  America,  and 
into  England  in  1680.  It  is  more  productive  than  wheat.  In  South 
America  the  fruit  is  dried  and  preserved,  while  the  flour  is  separated 
and  made  into  biscuits.  The  fruit  can  be  kept  for  20  or  30  years 
owing  to  the  sugar  in  it ;  100  parts  of  the  fresh  fruit  contains  27  of 
dry  nutritive  matter ;  the  potato  gives  25.  In  the  plantain  fruit  out 
of  100  parts  there  are  of — 


Water      .,      ..  Hmrts. 

8tarcU     ..      ..  (>7i    „ 

Gum        ..      ..  4|    „ 

C Toll ular  fibre..  4}    „ 


Sugar      ..      ..  2  parts. 

Oil i    „ 

Albumcu        ..  4^    „ 

Aah  ..  4|    „ 
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A  sucker  attains  maturity  in  a  year ;  each  produces  a  bunoL  of  fruil 
weigliiug  from  25  to  901ba.  Ouo  tree  givoa  4  lbs.  of  fibre;  C(H)  lbs. 
weight  of  fibre  might  be  produced  aQouolly  from  ooch  acre  of  plan- 
tains. The  plantain  is  nsed  ae  a  nurse  or  Bhado  to  the  betel  vine  and 
other  plants.  Tlie  top  of  the  stem  yields  a  juice  good  for  making  ink. 
The  fibre  can  furnish  material  for  paper  aud  canvas ;  thos  the  plan- 
tain gives  food  for  body  and  mind.  The  Chinese  use  the  young  sboota 
for  2)apDr-making ;  1607  square  foot  of  ground  yield  4000  lbs.  ot 
nntritivo  substanoo  &om  plantains,  which  will  support  50  persons ;  the 
same  e[iaoe  planted  with  wheat  will  enpport  only  2. 

It  is  in  season  all  the  year  round.  The  Dacca  plantain  is  9  inchea 
lon^T ;  in  Madagasear  the  plantains  are  as  large  as  a  man's  forearm. 
In  the  mountains  of  tlio  PhUippiuea  a  single  fruit  or  two  is  said  to  bo 
a  load  for  a  man.  All  the  largo  ones  require,  like  potatoes,  to  bo 
roasted. 

Twelve  montlis  after  planting  70  lbs.  of  froit  ore  often  obtained 
from  a  single  plant.  The  south  of  Spain  is  the  only  part  of  £uropQ 
in  which  the  banana  is  cultivated  in  the  0]>cn  air.* 

Tliere  are  17,000  acres  under  plantain  gardens  in  the  Madnts  Presi- 
dency, chiefly  in  Tinnevelly. 

The  name  of  plantain  and  banana  is  very  indiscriminately  applioj 
in  iiianv  cuuntrios  where  they  aro  grown,  but,  properly  Bjjciikiiig,  tiio 
term  pl-idtaiii  is  r<^-tri(t,'.l  |r.  11r*  !ur^'-.■l■  [.hmls;.  tLf  fruila  of  uliich 
are  usually  eaten  cooked,  while  those  of  the  banana,  when  ripe,  beiug 
more  saccharine,  can  be  eaten  raw  as  fruit.  The  French  coll  the 
plantain  "  banaiie,"andthe  bananas  "baooves"  or  fig  bananas.  Gene- 
rally the  pnlp  contains  no  seeds,  but  in  Akyab  and  the  Arraoaa 
ooast  there  exists  a  species  which  is  full  of  seed.  These  ore  lai^e, 
black,  and  not  nnlike  the  cotton  seed.  The  flavonr,  also,  is  very 
inferior. 

The  Poyat,  or  Martinique  banana,  grows  to  a  Yery  large  siee  in 
some  districts,  and  would  possibly  yield  more  fibre  than  the  oonunoa 
plantain. 

I  notice  in  a  reoent  Trinidad  paper  the  fact  stated  that,  ib  former 
years,  7^  million  plantains  were  annually  imported  from  Uie  Spanish 
Main  to  supply  the  capital,  9  millions  being  required  in  Port  of  Sp«in 
alone.  Although  the  foreign  imports  ore  now  less,  yet  the  increased 
extension  of  the  cultivation  is  recommended. 

The  establishment  of  plantain  walks  for  the  onnaal  production  of 
9  or  10  millions  fruit  will  necessarily  be  a  work  of  time,  as  plants  for 
any  great  nnmber  of  stools  require  time  and  outlay  to  collect  and  cu^. 
A  thousand  plantain  suckers  take  some  gathering,  and  ore  not  as  easily 
carried  as  tobacco  seed,  of  which  one  can  put  as  much  as  will  sow 
several  acres  in  an  envelope.  It  must  toko  years  to  establish  any 
extensive  plantain  cultivation.  A  bunch  of  plantains  of  the  kind 
commonest  here  and  on  the  Mam  (commonly  called  horse  plantain) 
does  not  consist  of  more  than  SO  to  25  fruit,  and  as  it  might  not  be 
safe  to  reckon  on  more  than  8  bunches  fl(  to  gather  from  uie  stool  in 
a  year  (generally  stated  at  4  during  the  12  months),  one  cannot 
reckon  on  an  acre,  with  the  stools  planted  at  10  feet  aput,  prodooing 
*  Long*!  *  PUnta  of  Beogal.' 
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more  than  80,000  to  40,000  plantains  per  annum,  as  at  such  distance 
the  acre  will  bold  but  430  or  440  stoola 

It  will  be  seen  that  it  would  not  require  more  than  220  acres  to  yield 
tbe  7  million  plantains  wanted,  nor  more  than  310  acres,  in  full  yield, 
to  give  the  10  millions  that  could  be  disposed  of  for  ordinary  con- 
sumption. We  say  ordinary  consumption,  because  there  are  other 
applications  of  the  plantain,  by  which  it  could  be  converted  into  an 
article  of  commerce  conmianding  a  sale  abroad,  the  amount  of  which 
is  entirely  uncertain,  but  might  easily  exceed  the  local  demand  for  the 
raw  article  if  it  fell  in  with  the  popular  taste  in  northern  countries. 
These  applications  have  not  yet  been  tested,  so  far  as  we  are  aware, 
on  a  commercial  scale,  but  they  undoubtedly  open  a  great  possible 
future  for  what  old  Dampier  called  "  the  King  of  Fruit," 

With  regard  to  its  geographical  distributions,  the  plantain  is 
an  object  of  cultivation  over  an  immense  zone,  which  extends, 
although  not  continuously,  from  38°  N.  to  almost  35°  S.  latitude.  A 
mean  temperature  of  from  18^  to  20°  Cent,  suits  it  best,  provided, 
however,  the  winters  are  not  too  rigorous.  In  Cuba  the  small 
species  are  cultivated  in  situations  where  the  thermometer  falls  to  7° 
Cent.,  and  even  sometimes  almost  to  zero.  The  Musa  sapientum  is 
satisfied  with  18°  of  mean  heat,  but  Mum  paradmaca  requires  at  least 
20°  to  22°,  and  that,  too,  only  in  the  climates  of  equatorial  regions. 
It  produces  the  best  crops  in  a  temperature  of  24°  to  28°,  and  yields 
no  fruit  at  20°,  nor  at  an  altitude  of  more  than  3000  feet  in  the 
southern  latitudes  from  0  to  10°  (Humboldt). 

In  the  Cordilleras  of  New  Granada  the  banana  is  productive  at  an 
altitude  of  nearly  6000  feet,  but  according  to  Boussingault,  the  fruit 
never  ripens  at  an  elevation  of  7000  feet.  ScbomburgK  has  seen  the 
Mxisa  bearing  fruit  in  British  Guiana  at  3000  feet  above  the  level  of 
the  sea ;  the  fruit  was  magnificent,  and  would  have  borne  comparison 
with  the  finest  from  Porto  Bico.  In  Hindostan  the  Musa  is  culti- 
vated at  an  elevation  of  3700  to  5000  feet,  at  Eumaon  and  Gurhwal, 
in  the  middle  of  the  Himalaya  chain.  Major  Munro  found  a  wild 
species  at  Khondah  (Neilgherries),  nearly  7000  feet  above  the  level 
of  the  sea.  Dr.  Madden  also  discovered  an  indigenous  Mu9a  in  the 
Himalaya  range,  to  the  north  of  the  province  of  Assam. 

Asia  is,  as  we  have  seen,  the  native  country  of  the  banana  plant ; 
many  varieties  are  also  found  in  the  Indian  Archipelago,  China, 
Cochin  China,  and  Hindostan.  On  one  side  of  the  continent  they  are 
spread  over  Polynesia,  and,  lately,  in  Australia ;  and  on  the  other,  in 
Persia,  in  Beloochistan,  in  Asia  Minor,  as  far  as  Mount  Taurus,  and 
in  Arabia.  In  Africa  the  banana  has  not  the  same  importance  as  in 
Asia  and  America,  except  sometimes  in  Guinea  and  Madagascar, 
where  many  indigenous  Musas  are  cultivated.  It  is  not  to  be  found 
on  the  eastern  coast,  but  only  in  gardens  higher  up  the  country,  in 
Abyssinia,  Nubia,  and  Egypt.  The  northern  part  of  Africa  also 
possesses  the  plant,  which  has  been  carried  thither  by  the  victoriouB 
Arabs,  but  no  great  attention  has  ever  been  paid  to  it  in  that  region. 
When  we  pass  into  Europe,  we  see  the  banana  appear  in  some  gardens 
in  Greece,  in  Sicily,  and  especially  in  the  southern  provinces  of  Spain, 
It  was  introduced  into  the  last-named  country  by  the  MoorSi  who 
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cultivated  it  estensively  in  tho  neighbonrliood  of  Armenia.  Tho 
eiisturu  pftrte  of  Portugal,  whose  marine  and  equal  climalo  is  aingu- 
lurly  favoiirablo  to  tho  naturalisation  of  tropical  plants,  onumerato 
even  tho  Muga  Bapientiim  among  their  garden  productions.  Tho  Muta 
Cavendiihii  and  Miiea  ginenxit  have  also  been  auccessfuUy  introduced 
into  that  ooantry.  Equatorial  America  hae  immenso  reaonrooB  in  tho 
banana ;  Me«ico,  Central  America,  Colombia.  Upper  and  Lower  Pern, 
Brazil,  the  Guiauaa,  and  the  Antillee,  more  especially  Haiti  am] 
Cuba,  cultivate  this  plant  on  a  vaet  ecalo.  The  banana  exists  still  in 
Louiaiona,  Florida,  and  the  other  Southern  Stales,  whore  offurtfi  have 
been  made  for  some  time  to  extend  its  r.nltivation. 

A  warm  and  rather  moiet  soil  is  best  suited  to  the  propagation  of 
tho  banana,  that  Ih  to  say,  a  soil  in  which  there  is  a  plentiful  admix- 
ture of  clay,  OS  in  tho  immenso  valleys  of  America  and  Asia,  and  in 
the  gniasy  plains  of  Malaysia.  It  seoms  to~like  the  neighbourhood 
of  the  sea,  and  an  atmosphere  impregnated  with  salt,  for  it  is  in  that 
kind  of  HJtuation  that  it  appears  to  prosper  beet.  In  Egypt  it  grows 
well  in  the  nitrous  plains  of  Rosetta.  In  the  majority  of  conntriea 
where  the  plantain  is  grown  no  nuinure  is  Qocesaory,  owing  to  tho 
decomposition  of  the  stems  and  the  alluvial  nature  of  tho  soil.  But 
in  other  less  favourable  soils  inanuro  may  bo  requisite  to  miiintain  a 
viporona  and  R^iiiBlaiit  production.  A  planfiiln  iviilk  is  iiriimlly 
OBtiiblislird  a  IJltk'  l"f..rL;  the  ininy  W'liM.ii  coiiMiioiiiv-,  Tlio  Bi.il  is 
loosened  to  a  foot  or  loss,  so  aa  to  receive  the  yonug  plants.  It  is 
thoroughly  cleansed  of  all  weeds  and  stones  which  may  be  there. 
Then  shoots  or  snokera  are  taken  from  the  parent  stem,  of  from  two 
to  three  feet  high,  their  bulbs  being  divided  from  the  principal  bnlb 
by  means  of  a  mattock.  These  slips  are  cut  about  eight  inches  above 
the  neck,  and  placed  in  a  slanting  direction  in  the  prepared  holes,  and 
oovcved  with  earth,  leaving  in  sight  only  about  two  inches.  The 
length  of  time  which  elapses  between  the  planting  of  the  slips  and 
their  fruiting  depends  on  climate,  situation,  and  variety  of  speoies. 
Thus  Miua  gapientum  fruits  in  the  fifth  and  sixth  month,  whilst  the 
Miua  paradUiaca  requires  ten  months,  and  sometimes  even  a  longer 
time  than  that  Two  varieties  of  the  fig  banana,  the  canaya  and  gengi, 
produce  their  fruit  in  five  months.  In  mountain  districts,  the  fruit 
of  tho  largo  banana  ripens  only  at  the  end  of  eighteen  or  twenty 
months  of  cultivation ;  some  varieties  indeed,  in  such  position,  taka 
three  years  to  produce  fruit  The  leaves  of  the  banana  afford  a 
useful  shelter,  and  it  is  therefore  of  great  service  in  tropical  agriool- 
ture  to  young  plants,  which  would  otherwise  BuSer  severely  from  the 
excessive  heat  of  the  sun. 

In  British  Guiana,  the  plantains  are  set  six  yards  apart,  and  yams, 
maize,  cocos  or  cones  planted  in  the  intervals. 

The  cnltivation  of  the  plantain  is  one  of  the  easiest  to  ondertdko, 
and  at  the  same  time  one  of  the  most  profitable ;  when  onoe  it  has 
been  planted,  there  is  nothing  more  to  do  except  realise  the  harvest, 
for  the  trifie  of  manure  bestowed  upon  the  soil  two  or  three  times  a 
year  is  nothing  in  comparison  with  the  labour  necessary  in  Europe 
to  bring  crops  to  perfection.  As  these  plants  renew  themsolvee  with 
O&hoots  at  different  degrees  of  development,  it  follows  that  eooh 
plantation  offers  at  the  same  time  rows  whose  btmnofaee  are  Udea 
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with  ripo  fruit ;  rows  whoso  branches  are  fall  of  blossom,  and  yonng 
offsets,  which  give  promise  of  future  plenty.  In  the  best  situation, 
tliree  rows  are  counted  to  each  cluster  of  bananas,  sometimes  four ; 
in  general  they  obtain  five  rows  in  two  years.  "  There  is  no  culture 
that  can  be  undertaken  with  more  confidence  than  that  of  the 
banana,"  says  M.  Boussingault,  ''for  if  climatic  influences  should 
sometimes  have  a  prejudicial  effect  on  the  crop,  they  could  never 
completely  destroy  the  prospect  of  a  harvest,  as  the  certainty  would 
always  remain  of  that  to  be  obtained  from  the  surviving  and  stronger 
growing  offshots  or  suckers.  No  other  vegetable  production  presents 
similar  advantages— not  even  the  maize,  that  crop  so  precious  in  the 
warmer  regions  of  the  globe. 

''  The  enormous  return  from  this  plant  assures  to  the  inhabitants 
of  tropical  countries  an  abundant  means  of  sustenance,  and  one  that 
can  be  obtained  at  a  low  price,  as  it  is  acquired  without  difficulty. 
But  in  consequence  of  the  facility  with  which,  thanks  to  the  banana, 
the  means  of  sustenaneo  can  be  obtained,  as  the  proverb  runs,  '  Per- 
sonne  ne  meurt  de  besoin  en  Amorique,'  the  inhabitants  have  a  great 
excuse  for  being  indolent,  which  they  are  already  inclined  to  be  on 
account  of  the  climate." 

■ 

The  largo  banana  is  gathered  at  three  different  stages.  At  a  fourth 
part  of  its  maturity,  it  is  rather  milky  and  contains  much  starch.  If 
it  is  roasted  in  ashes,  or  boiled  in  water,  it  forms  a  very  nourishing 
food,  capable  of  being  substituted  for  bread.  If  cut  at  three-fourths 
of  its  growth,  it  is  less  nourishing,  but  contains  more  sugar  ;  in  this 
state,  it  is  eaten  as  an  accompaniment  to  meat.  Lastly,  when  the 
fruit  is  perfectly  ripe,  all  the  starch  is  changed  into  gum  or  sugar ;  it 
then  developcs  an  acid  principle :  in  this  state  it  is  eaten  either  raw 
or  in  the  form  of  fritters.  The  banana  fig,  which  is  eaten  when  per- 
fectly ripo,  is  rather  a  fruit  than  a  nutritive  substance ;  it  is  soft,  full 
of  sugar,  molting,  possesses  a  powerful  perfume,  and  forms  a  principal 
dish  for  dessert  in  tropical  regions.  In  some  countries  they  cut  them 
while  they  are  green,  and  hang  the  bunches  in  their  houses  to 
ripen.  To  hasten  their  ripening  in  China  they  are  covered  with  rice, 
or  even  with  lime.  The  Chinese  also  eat  the  flowers  of  the  banana 
pickled  with  vinegar. 

The  banana  when  plucked  keeps  fresh  for  a  week ;  at  the  end  of  that 
time  it  becomes  yellowish  and  more  sugary ;  in  twelve  or  fifteen  days 
it  begins  to  decompose  and  ferment.  In  America  there  are  two 
methods  of  preserving  the  banana ;  the  first,  used  when  the  fruit  is 
green,  produces  banana  farina ;  the  other,  when  the  fruit  is  completely 
ripe  produces  the  jdatnno-pcuado  of  the  Mexicans,  or  the  pkUano 
curado  of  tlie  province  of  Ncyba,  New  Granada. 

There  is  a  method  of  utilizing  this  plant,  made  use  of  in  South 
America,  but  it  is  defective  in  a  great  many  points  as  compared  with 
tliat  already  noticed.  They  grate  the  fruits,  having  first  peeled 
them,  Si£ueeze  the  moisture  out  in  a  press,  bake  them,  like  manioc, 
in  an  oven,  and  by  this  means  obtain  a  coarse  kind  of  flour.  But 
the  nutritive  property  of  this  is  inferior  to  that  prepared  from  tho 
dried  slices,  for  no  doubt  the  pressure  which  extracts  the  moisture 
expels  also  the  soluble  albumen,  and  other  nutritions  qualities. 

The  next  method  of  preserving  the  banana  very  doeely  resembles 
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tbttt  commonly  used  in  tho  proparntion  of  ilricxl  fruits,  ench  as  figa^  . 
priiuen,  r&c  Tbo  time  choeeii  is  when  tho  fruit  is  qnito  ripo,  and  il«  I 
skill  baa  become  of  a  yellon  colour,  ebadcd  wiUi  black.  In  Itlexioo 
iu  the  "  torras  culiontos,"  and  particalarly  in  U^cboucan  aud  XarieoM, 
bananas  are  dried  aimply  by  expoeuro  to  the  atmoBphoro.  According 
to  Colonel  Oolqnlioun,  they  proceed  in  this  manner :  tho  fruita  ani 
exposed  to  tbo  euo  in  buntUes,  and  nhen  they  begin  to  wrinkle  thej 
are  peeled,  for  Iho  akin,  if  left  on,  canseB  a  dieagreeable  flayniir,  Tbay 
aro  kept  for  some  time,  until  an  effloresconco  of  sugar  appears  on  their 
Burfaee,  as  on  dried  figs  and  pnmos.  They  are  then  prcssod 
mansee  of  about  25  lbs.  each,  and  nrappnil  iu  leaves  of  the  bonai 
plniit,  or  eLjo  kept  iu  botoa.  Of  course,  those  methods  can  only  b* 
adopted  in  oountries  where  the  climate  is  very  dry.  In  othora^ 
recourse  must  be  liad  to  artificial  means,  which  are  unfortnnatclj 
more  costly. 

There  are  three  distinct  ways  in  which  tho  ripe  banana  may  ba 
dried,  1st,  exposing  the  fruit  to  an  atmosphero  of  sulphuric  acid 
gas  before  tho  dosaication  is  begun.  2ni],  boiling  rapidly  very  rips 
fruit  in  water  which  contains  sulphate  of  lime.  3rd,  by  boiling  it  ia 
synip.  By  cither  of  these,  tho  albumon  and  caseiue  of  the  fmit 
coagulates,  and  the  tendency  of  tho  banana  to  decay  and  ferment  iB 
stopped  at  a  period  favourable  for  deasiciition.  Esperienco  sltriwa 
that  the  second  method  is  the  best  to  employ ;  in  moist  climates, 
withont  this  precaution,  the  fmit,  instead  of  i&ying,  becomes  damp. 
To  expose  the  fmit  to  the  sun's  rays  after  boiling,  tnys  of  bamboo, 
as  in  Mexico,  or  of  anything  which  permits  the  free  action  of  the  air 
and  light  on  the  fruit,  may  be  used.  If  rain  falls,  they  are  dried  in 
a  furnace,  which  must  be  left  open,  otherwise  the  bananas  bake  instead 
of  drying.  The  heat,  also,  must  be  moderate.  The  bananas,  when 
dry,  are  pressed  and  packed  in  boxes.  The  &nit  thus  prepared  is  r 
very  good  article  of  food,  resembling  figs,  and  ita  abmtdanoo  and 
easy  preparation  would  render  it  a  cheap  one. 

Some  of  the  &uit  of  the  plantain  was  exhibited  at  the  Great  Exhi- 
bition of  1861,  that  had  been  in  this  country  for  sixteen  years.  It 
was  still  in  an  eatable  state,  and  had  much  the  taste  of  dried  figs.  The 
quality  of  the  fibre  is  finest  before  tho  ripening  of  the  fruit.  The  cost 
of  keeping  np  a  plantain  estate  in  Denerara  would  be  about  61.  per 
acre ;  and  the  produce  of  the  Bt«m  alone  for  fibre,  ii  cat  every  eight 
months,  would  be  1400  or  1600  good  stems  every  cutting,  or  4600 
stems  in  two  years.  The  average  quantity  of  fibre  per  stem  may  ba 
put  at  4  lbs.,  or  9000  lbs.  per  annum  per  acre,  at  a  coat  of  61. ;  and 
add  4/.  for  the  preparation  for  market,  the  cost  would  not  exceed 
^.  per  lb.  Iu  this  way  (by  the  suocession  of  suckers)  the  production 
of  the  plantain  is  enormous ;  and  Humboldt's  statement,  onee  thought 
exagg^sted,  that  an  acre  of  good  land  in  the  tropics,  covered  with 
the  plantain,  would  yield  as  much  nutritions  food  as  144  acres  of 
wheat,  is  no  longer  denied  or  doubted. 

The  plantain  is  noted  for  the  abundance  and  excellence  of  the 
nutritive  food  which  it  yields.  The  &uit  is  served  up  both  raw  and 
stewed;  slices  fried  are  also  considered  a  delicacy.  Plantains  ore 
sometimes  boiTed  and  eaten  with  salt  meat,  and  ponnded  and  made 
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into  ptiddings,  and  used  in  various  other  ways.     In  thoir  ripe  stato 
these  fruits  contain  much  starchy  matter. 

A  few  hananas  are  occasionally  imported  to  England,  but  they  are 
seldom  received  in  such  perfection  as  to  form  an  estimate  of  their 
flavour ;  nor  are  they  at  the  best  of  times  much  appreciated.  A 
considerable  trade  is,  however,  carried  on  in  bananas  between  New 
York  and  Aspinwall,  the  Atlantic  seaport  of  the  Panama  railway. 
Not  a  steamer  leaves  without  taking  from  5000  to  8000  bunches,  and 
during  the  year  something  like  200,000  bunches  (or  800  tons)  of 
bananas  are  exported  to  New  York.  They  are  grown  in  plantations 
or  walks,  seven  or  eight  miles  from  the  town.  After  the  small  bush 
is  cut  down,  Are  is  run  over  the  land,  and  the  suckers  are  planted 
irregularly  all  through,  six  or  seven  feet  apart.  The  kinds  princi- 
pally cultivated  are  the  doubloon,  the  China,  and  the  fig.  The  last 
most  resembles  the  honey  banana  of  Jamaica.  The  plantain  is  not 
exported,  but  is  only  used  for  home  consumption.  The  Indians 
manufacture  a  kind  of  spirit  from  the  plantain.  When  the  fruit 
is  fully  ripe,  the  Indian  gathers  it,  peels  off  the  skin  and  throws  the 
fruit  into  a  dish,  where  it  remains  for  some  days.  After  fermenting, 
ho  draws  off  the  liquor  and  puts  it  in  his  home-made  bottle  for  future 
use.  The  liquor,  or  as  the  Indian  terms  it,  "  rum,"  is  said  to  bo 
strong  and  very  intoxicating.  When  drunk  to  excess  the  effects 
remain  for  two  or  throe  days. 

In  Jamaica,  the  banana  seldom  comes  to  maturity  in  less  than  twelve 
or  fourteen  months ;  but  in  Aspinwall,  six  or  eight  months  are 
sufficient  In  Jamaica,  when  a  sucker  is  planted,  it  only  comes  up 
single  and  bears  but  one  bunch  of  fruit ;  but  in  AspinwaJl  a  sucker 
comes  up  with  several  shoots,  and  these  bear  in  succession  one  after 
another.  The  bunch  of  fruit  is  cut  with  as  long  a  stalk  as  possible, 
for  the  convenience  of  carrying,  and  it  is  always  cut  green  before  it 
ever  begins  to  ripen,  or  the  fruit  would  rot  before  they  arrived  at 
New  York.     They  pay  a  duty  of  10  per  cent,  in  America. 

Plantain  Meal, — The  flour  of  the  plantain,  known  in  many  parts 
of  the  West  Indies  as  conquintay,  is  highly  esteemed,  and  extensively 
used  as  a  food  for  invalids  and  children.  It  is  decidedly  superior 
in  these  respects  to  arrowroot,  in  consequence  of  its  nourishing  and 
strengtheniilg  qualities.  But  it  is  scarcely  known  at  all  in  Europe, 
where  I  believe  it  would  be  greatly  prized.  It  is  prepared  by  stripping 
off  the  husk  of  the  plantain,  slicing  the  core,  and  drying  it  in  the  sun. 
When  thoroughly  dry  it  is  powdered  and  sifted.  It  has  a  fragrant 
odour,  acquired  in  drying,  somewhat  resembling  fresh  hay  or  tea.  It 
is  largely  employed  as  the  food  of  infants  and  invalids.  As  food  for 
children  and  convalescents  it  would,  probably,  be  much  esteemed  in 
Europe ;  and  it  deserves  a  trial  on  account  of  its  fragrance,  and  its 
being  exceedingly  easy  of  digestion.  In  respect  of  nutritiveness  it 
should  have  a  preference  over  all  the  pure  starches  on  account  of  the 
proteino  compounds  it  contains.  The  plantain  meal  would,  probably, 
be  best  and  freshest  were  the  sliced  and  dried  plantain  cores  ex- 
ported, leaving  the  grinding  and  sifting  to  be  done  in  Europe.  The 
flavour  of  the  meal  depondi9  a  good  deal  on  the  rapidity  with  which 
the  slices  are  dried ;  henoo  the  operation  is  only  fitted  for  dry  weather^ 
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udIoss,  iudood,  when  there  was  occoeion  for  it,  recourse  were  bad  W  | 
a  kiln  or  eWve. 

Pbintaiu  starcli  cannot  enter  into  oonunorcial  competition  «itb4 
other  etarchcB,     The  diJficulty  of  separating  it  from  the  rest  of  tlid  j 
oonBtituente  of  the  fruit,  its  unuBual  oolonr,  luid  tbo  high  vnlne  of  the  I 
(rait  in  its  other  applications,  will,  probably,  prevent  its  being  con-  | 
sidcrod  bnt  as  a  curiosity.     The  colour  resists  the  free  application  i 
of  chlorine  water,     A  few  particles  of  the  etarcL  nudcr  Uie  micro* 
scope  show  irregularly  oTal  curpnsclea,  and  some  oblong,  vaiying 
from  j\^  to  tbo  ^^g  of  an  inch  in  diameter,  and,  in  most  cneefl,  tb« 
■f\f  of  an  inch  in  breadth.     A  few  globules,  almost  spherical,  ars 
observed,  measuring  the  ys'tm  of  an  inch.     As  the  colour,  boweTer, 
is  suEGciont  to  identify  this  starch,  no  aid  from  measurements  t 
abape  of  its  globules  is  required. 

Vinegar  from  ttie  plantain  is  obtained  by  a  very  simple  process. 
When  there  is  a  temporary  glut  in  the  market,  the  surplus,  when 
yellow,  is  thrown  into  basketn,  supported  on  open  barrels.  The  frnit 
lii^uifics  and  drops  into  the  receiver,  whore  the  juice  ferments  and 
fipec^dily  becomes  vinegar.     No  water  ia  used  in  the  process. 

Let  ns  now  glanco  at  some  of  the  nses  of  the  stalk.  The  stem  ia 
filled  with  an  abundant  pith,  envelo]>ed  in  fibrons  casce.  and  oontaining 
much  atiirch.  This  boiled  might  ncrvo  as  human  foo<l ;  animals  like 
it  very  mach.  Cattle,  and  especially  the  pig,  relish  thie  bind  of 
Buateaance. 

A  cnrions  fact  connected  with  the  banana  plant  is  that  the  sap  is  bo 
abundant  that  it  escapes  whenever  an  incision  is  made  into  the  outer 
coating.  The  sap  has  been  examined  and  analysod  by  Fonrcroy,  Van- 
qaelin,  and  Boussiuganlt.  According  to  the  last  writer  it  contains 
tannin,  gallic  acid,  acetic  acid,  chloride  of  sodium,  salts  of  lime,  potass, 
and  aluminium.  Jf  cotton,  linen,  or  flax,  are  dipped  into  it  whilst 
perfectly  fresh,  it  deposits  a  colonring  matter  of  a  yellowish  grey, 
which  adheres  to  the  fibre.  When  exposed  to  the  air  it  becomes 
agitated,  and  precipitates  floccnlee  of  a  dirty  rose  colour.  This  pheno- 
menon is  produced  by  the  oxygen  contained  in  the  atmosphere.  The 
banana  plant  is  used  in  Annam,  or  Cochin  China,  and  the  Philippines, 
in  the  process  of  refining  sugar.  Masses  of  raw  sugar  are  placed  in 
layers  1  inch  thick  and  10  wide,  which  are  covered  by  a  layer  of  stalk 
of  this  plant,  cut  into  small  pieces.  According  to  Grosie,  however,  it 
is  the  ashes  of  the  Muga  paraditiaea,  which  they  use  in  this  process. 
The  aqueous  liquor  that  flows  from  the  stalks  filtrates  throagh  the 
'sugar,  carrying  away  with  it  all  impurities,  and  leaving  the  sugar  in  a 
crystallized  state.  The  sap  is  also  of  great  value  as  a  mordant  in 
dyeing ;  the  Malays,  by  means  of  it,  fix  the  green  colour  of  tbe  Dolt' 
ehos  Labtab.  When  employed  alone  the  sap  of  tbe  cochon  banana 
communicates  to  fabrics  a  purple  tint,  which  is  dnrable.  The  sap  has 
also  medicinal  properties.  It  is  used  in  Bt.  Domingo  to  stop  internal 
and  external  hcemorrhage,  as  tannin  is  in  other  oonntries;  and  at 
tbo  Philippines,  to  heal  a  species  of  venereal  disease  very  common  in 
the  province  of  Bisayas. 

In  Cuba,  Mr.  BusseU  tells  us,  "  The  plantain,  or  banana,  is  seen 
growing  over  the  whole  island,  aflmrding  shade  and  shelter  to  every 


THE  PLANTAIN  AND  BANANA.  465 

cabin,  liowevor  small  or  mean.  Though  it  wants  the  graco  and  beauty 
of  the  cocoanut  palm,  its  form  is  peculiarly  tropical,  none  more  so. 
In  good  soil  it  grows  to  the  height  of  20  feci  It  is  about  9  inches  in 
diameter  at  the  base,  tapering  towards  the  top,  when  it  sends  out  long 
broad  leaves,  and  also  a  short  stalk  bearing  a  heavy  duster  of  fruit 
(which,  in  Jamaica,  I  have  known  to  weigh  as  much  as  70  lbs.)  The 
plantain  requires  to  be  renewed  on  good  soil  only  once  in  40  years. 
Little  care  is  bestowed  upon  its  culture,  being  planted  in  check  rows 
12  feet  apart.  The  ground  usually  receives  two  ploughings  during 
the  season.  It  is  not  unfrequently  seen  growing,  however,  on  the 
shallow  soils  of  the  coral  formation,  where  there  is  little  for  it  to  fix 
its  roots,  except  the  crevices  of  the  rock.  It  is  largely  used  by  all 
classes,  and  commonly  pulled  when  green,  and  cooked  with  grease  or 
oil.  In  Jamaica  it  is  roasted  in  tjie  wood  ashes  of  the  kitchen  Hre, 
and  used  as  a  substitute  for  bread,  and  it  is  also  boiled  and  used  as  a 
potato.  In  this  form  it  is  seen  on  the  tables  of  both  rich  and  poor. 
For,  although  the  plantain  cannot  support  the  strength  of  the  over- 
worked labourer,  it  furnishes,  when  the  work  is  light,  a  most  whole- 
some and  delicious  food.  ...  I  rode  through  a  field  of  plantains 
attached  to  an  estate,  of  60  acres  in  extent." 

The  plantain,  or  banana,  is  generally  admitted  to  be  a  better 
developed  plant  in  the  West  than  in  the  East  Indies.  All  hot 
climates  seem  equally  congenial  to  its  growth.  It  is  considered  by 
the  best  authorities  to  be  a  native  of  the  East  Indies,  and  other  parts 
of  the  Asiatic  continent,  and  probably  of  Africa.  Baron  Humboldt 
has,  however,  suggested  that  several  of  the  species  of  Mtua  may, 
possibly,  be  confounded  under  the  names  of  plantain  and  banana,  and 
that  some  of  these  may  be  indigenous  to  America.  LinnsBus  con- 
jectured that  the  Bihai  (Hdiconia  humilis),  a  native  of  Caraccas,  which 
produces  fertile  seeds,  is  the  stock  of  the  plantain. 

Dr.  Royle,  whose  opinion  is  more  reliable  on  the  subject,  agrees 
with  Mr.  Brown  in  thinking  '*  nothing  has  been  advanced  to  prevent 
all  the  cultivated  varieties  being  derived  from  one  species,  Muaa  sapi' 
enium  (also  called  Muaaparaaidiaca,  the  banana),  of  which  the  original 
is  the  wild  Muaa  described  by  Dr.  Boxburgh  as  grown  from  seed 
received  from  Chittagong." 

The  banana  and  plantain  form  a  large  portion  of  the  food  of  the 
natives  in  New  Caledonia.  Before  the  French  occupation  they  had 
bat  four  species — M.  fehi^  Bert ;  M,  paradisiaca^  Linn. ;  M.  discolor^ 
Hort ;  and  M,  oleracea^  Nob.  Muaa  ainenaie  and  sapientum,  introduced 
only  a  few  years,  have  begun  to  be  extensively  cultivated  among  the 
tribes. 

The  plantain  loves  moist  situations,  and  requires,  for  perfect  deve- 
lopment, a  rich  soil.  The  labourers  plant  it  much  too  closely ;  it 
should  be  allowed,  from  root  to  root,  a  space  of  14  feet  good.  The 
first  year's  crop  thereby  may  be  reduced,  but  the  cultivator  will  have 
his  reward  in  the  subsequent  yield.  Besides,  in  wide  planting,  the  • 
better  opportunity  is  affonled  of  self-reimbursement  to  the  planter  in 
the  shape  of  inter-culture  of  other  minor  articles,  such  as  Indian 
corn,  peas,  &c. 

Plantain  Fibre. — When  the  fruit  has  arrived  at  maturity  the  stem 
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tljut  boro  it  IB  fulled  and  loft  to  rut  on  the  gMuiid,  but  thin  might 
be  tiirooil  to  wlviuitage  fur  its  fibre.  It  is  Htut<!<l  offici«llj  that  the 
yicKl  of  fibre  from  thtmsniidij  of  &ure8  of  the  ])luitAin  is  loGt  nouiioUy 
in  tbe  ciilony  of  Britinb  Ouiaijn  alono  for  want  at  simple  and  inex- 
]>ouBiTD  meaitB  fur  Bopitroting  it.  Could  an  officiout  and  cheap  moohine 
he  invented  tbo  fibre  would  bo  almost  entire  profit  to  the  planter. 
Tbc  banana  yields  leaa  tibro  thau  the  plantain,  and  it  is  gonemtlf 
Bumewhat  discoloured  or  tinted, 

Tlio  ttoit  point  for  ounaidomtioD  is  tbe  moohinory  noceasary  for 
cleaning  and  preparing  the  fibre ;  it  is  rocommeuded  ^lat  tbe  elAlk  bo 
cut  into  lengths  of  abont  4  feet,  and  alao  divided  into  4,  so  as  to  bo 
nblo  to  eupamte  the  different  qoalitiQa  of  fibre  before  passing  tlirongh 
tlie  mill,  formed  of  borizontAl  rollDra,  bj  which  means  the  water  and 
a  portion  of  feculie  or  pulp  would  bo  pressed  out.  There  weald  stiU 
remain  a  portion  closely  adhering  to  ibe  fibre  to  be  got  rid  of,  which 
would  require  a  scraping  operation,  which  there  is  no  donbt  eould  be 
performed  by  means  of  a  scraper  of  wood  or  metal  attached  to  tha 
mill,  and  put  in  motion  by  tho  same  motive  power ;  it  would,  tfatin, 
require  tbo  application  of  water  tho  more  efiectually  to  loosen  the 
remaining  matter ;  oiposure  to  tbe  sun  would  dry  and  bleach  it  after 
being  passed  through  a  heckle,  wbicb  would  separate  the  tltraads. 
Tlio  difference  in  value  of  each  deserijitien  nud  iiunlity  of  ftbro  must 
depend  upon  its  strength,  and  its  fitness  for  tiie  vorioas  purpoees 
for  which  it  would  be  found  applicable  in  the  monnfootnre  of 
cloth,  cordage,  paper,  &c.  Proctiud  oxperienoe  would  soon  jatfT9 
the  most  effectual  methods  of  performing  the  several  opetktions ;  and, 
if  fitted  to  tbo  purposes  for  which  they  are  required ;  tbe  most 
suitable  localities  for  these  plantations  would,  no  doubt,  be  in  the 
mountain  distriots,  or  in  the  plains,  if  well  supplied  with  stieajus  of 
water  running  through  them.  Experience  will  soon  determine  whioh 
variety  of  Jlfiua  is  most  valuable  for  producing  fibre  for  manufactnrii^ 
purposes.  The  best  plant  for  this  purpose  is  that  which  will  produce 
the  greatest  return  in  the  shortest  period,  requiring  but  little  know- 
ledge and  expense  in  cultivation. 

The  one  pre-eminently  fitted  to  answer  all  these  requirements,  is  the 
Martinique  banana  (^ISiua  aopt'enlum),  requiring  but  little  or  no  skill 
and  energy  in  its  general  management ;  for  quantity,  colour,  and 
texture  of  fibre,  it  surpasses  by  far  all  varieties  of  the  common  plan- 
tain (JtfuM  paradigiaea),  which  is  a  delicate  plant,  and  frequently 
requires  to  be  renewed  or  re-planted.  The  production  of  suckers  and 
weight  of  stem  ore  at  least  one-third  less  than  the  banana,  and  the 
fibre  by  no  means  so  strong.  I  would  also  recommend  two  other 
■pecies  of  JUkm  to  tbe  cultivators  of  this  genus  for  theit  valuable 
fibre.  One  is  the  Muaa  violacea,  an  exotic  from  the  Philippines,  and 
in  no  respect  inferior  to  the  banana,  except  in  the  absence  of  edible 
fi-uit.  The  plant  is  exceedingly  prolific  and  hardy.  The  other  is  the 
one  producing  the  well-known  Manila  hemp  (^Muta  textilit),  and  no 
expense  or  trouble  ought  to  be  spared  by  the  Colonial  Qovemments 
to  introduce  suckers  and  seeds  of  this  most  valuable  plant  in  quantity 
in  the  West  Indies,  as  it  takes  a  long  time  to  obtom  stock  &om  the 
produce  <rf  one  plant. 
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Tho  foUowiiig  is  tho  mode  of  preparing  plantain  fibre  in 
Jamaica: — 

The  plantain  is  cut  when  ripe,  and  the  ontside  layer  is  split  in 
longitudinal  slices  and  put  through  a  mill,  and  afterwards  boiled  in  a 
copper,  with  a  small  quantity  of  potash,  soda,  or  quick-lime,  to  take 
off  the  mucilage.  This  layer  is  the  coarsest^  and  requires  a  longer 
time  to  boil,  therefore  is  to  be  done  separately.  The  next  layer  is  to 
be  done  the  same  way,  and  being  finer  and  more  valuable,  should  be 
kept  by  itself.  The  following  layer  ditto.  The  centre  part  of  the 
plantain  ditto. 

As  the  inner  part  is  the  finest  fibre,  requires  the  shortest  time 
to  boil,  and  commands  the  highest  price,  that  is  the  reason  why  these 
boilings  require  to  be  performed  separately. 

After  boUing,  the  fibre  is  hung  up  on  ropes  to  dry,  and  it  can  then 
be  carried  down  and  sold  to  the  merchants,  or  shipped  directs 

Several  modes  have  been  recommended  for  the  preparation  of  the 
fibre. 

Ist.  Beating,  washing,  and  drying. 

2  ad.  Simply  cutting  and  drying. 

3rd.  Scraping. 

If  we  look  at  the  structure  of  the  plant  itself  we  shall  be  able  to 
form  an  estimate  of  those  processes. 

The  plant  is  composed  of  at  least  two  very  visible  rows  of  cells,  an 
inner  and  outer,  along  its  whole  extent  upwards  and  downwards,  and 
through  every  layer,  there  being  several  layers. 

The  cells  are  formed  of  fibre,  for  '*  uprights "  and  ^*  sills  *'  and 
''  plates,"  and  tissue,  as  it  were  for  *'  plastering ; "  the  former  useful 
for  ropes,  fabrics,  <&c.,  the  latter  for  paper. 

Of  the  processes  named  above,  the  last  is  the  only  one  that  produces 
fibre  in  its  pure  state ;  but,  whether  we  scrape  from  the  inner  or  outer 
surface,  we  must  lose  all  the  tissue,  and  probably  more  than  half 
the  fibre. 

The  first  process  will  produce  the  material  of  the  plantain  stalk 
in  a  fit  state  for  shipment  with  partially  clean  fibre,  but  nearly  all 
the  tissue  will  be  lost.  The  washing,  also,  should  be  simple  rinsing, 
for  allowing  the  tissue  to  remain  in  water  tends  to  discolour  it 
greatly. 

The  second  process,  I  imagine,  would  be  very  slow,  in  consequence 
of  the  abundant  water  of  the  stalks.  I  apprehend  also  the  dis- 
colouration which  would  ensue  from  the  process  would  render  the 
material  all  but  unfit  for  market,  except  at  a  very  low  rate. 

It  seems  desirable  that  three  or  four  objects  should  be  kept  in  view 
in  any  process. 

1st  Saving  of  the  cellular  tissue  for  paper. 

2nd.  Preserving  the  fibre  of  an  agreeable  appearance. 

3rd.  Ultimate  freeing  the  fibre  from  the  tissue. 

4th.  Preserving  all  the  fibre. 

And,  with  relation  to  these,  the  processes  and  mechanical  arrange* 
ment  are  to  be  considered. 

By  no  process  of  the  hand  can  clean  fibre  be  profitably  procured. 
For  this  resort  must  be  had  to  maohinory. 
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Tlic  filirons  niBtorial,  that  is  to  soy,  tho  stalk  sftor  tt  lias  nndergona 
Hm  »^iioezing  process  without  a..i[mriilioii  of  the  tiaeuo  or  pulp,  may  bft 
prepared  either  by  hiind  or  machiuo,  tho  latter  being,  of  course,  tbd 
most  economical. 

Squeezing,  rinsing,  partial  separation,  or  "  tcazing  "  with  the  liand, 
after  boing  hung  np  on  rails  of  bamboo,  or  other  cheap  article,  and 
rapid  drying,  may  be  recommended  as  a  simple  and  efficacious  process 
fur  obtaining  the  fibrous  matentvl  in  n  favourablo  state,  and  with  the 
flcvural  objects  referred  to  in  view. 

Machinery  for  porforming  this,  and  ofTccting  the  final  separation  of 
tho  fibro  from  the  putp  or  tissue,  must  bo  a  desideratum.  In  the 
absence  of  such  machinery  parties  can  only  hope  to  prepare  advan- 
tageously the  fibruns  material  by  hand. 

It  has  been  supposed  that  boiling  of  the  material  would  render  the 
separation  of  the  fibre  at  a  fiituro  time  more  eney ;  but  this  scema 
nnuocoBsary.  Simple  sattiratiou  in  water  for  seme  few  hours  roudct« 
it  fit  for  further  process. 

Much  objection  is  felt  by  the  labourers,  from  whom  alone  are  the 
stnlliB  ut  present  to  be  procured  in  abundance,  to  cutting  the  stalkB, 
from  tho  fear  of  injury  to  young  shoots  by  loss  of  manure.  It  wonld 
be  well  if  fear  on  this  head  could  be  shown  gronndless. 

Tho  Rov.  W,  .T.  V,'nvs<m,  of  St.  Thomas's,  .Tamni.-s,  tlius  sjKsaks,  after 
much  practical  experience  in  the  preparation  of  the  fibre  : 

Provided  the  tissne  remain  on  till  it  reaches  England,  the  fibrona 
material  ought  to  be  more  vsloable  than  the  clean  fibre,  for  the  worth 
of  the  pulp  shonld  exceed  the  cost  of  separation.  lu  the  prepanttion 
of  the  material,  also,  it  seems  nnneoessary  to  preserve  more  than  two 
qualities,  that  of  outer  and  inner,  and  this  not  from  any  great  differ- 
ence in  the  fibres,  but  from  the  colour  of  the  tisane,  the  outer  being 
darker  than  the  inner  ;  coarse  and  fine  fibres  will  be  found  in  every 
layer,  and  the  former  are,  for  the  most  port,  but  asB^nblages  of  th« 
latter. 

In  trying  the  strength  of  the  fibrous  material  it  will  be  well  to 
ascertain  ahether  yoa  have  a  thin  or  atout  Jibre  overlaid  with  tiasne, 
otherwise  the  reanlt  wonld  be  deceptive. 

The  process  of  preparation,  both  of  the  material  and  of  the  fibre 
being  tedious,  it  is  very  pn>t»ble  that  difficulty  will  be  experienced 
in  inducing  the  labonrera  to  engage  in  it  on  their  own  oooount,  at 
any  rat«  until  the  returns  become  certain  and  profitable. 

The  quautity  of  material  or  fibre  yielded  by  a  sucker  is,  at  preaeat, 
so  small,  that  until  results  prove  remunerative,  they  will  not  have 
sufficient  indnccment  to  enter  on  the  new  aoaroe  of  industry.  From 
my  experience  stalks  do  not  average  more  than  Hlh.  at  fibrona 
material,  couseqnently  of  clean  fibre  much  less.  The  fibrous  material 
seems  oliuost  fit  for  the  mann&ctnre  of  small  cordage,  even  as  it  ia. 

It  must  not  be  eapposed  that  the  work  of  preparing  the  "  material " 
is  either  easy  or  pleasant.  To  bring  up  the  suckers  from  the  deep 
'valleys  in  which  they  sometimes  crow,  is  a  difficult  task,  and  to  carry 
them  on  the  head  up  hill  and  down  dole,  as  has  often  to  be  done, 
JM  very  laboriona.  'While  some  suckers  are  amall,  there  are  others 
frequently  heavier  than  can  be  bome  by  one  man,  and  nntil  the 
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work  can  bo  carried  on  by  cart,  thoro  is  no  help  but  to  divide  such 
for  long  distances.  The  process  by  hand,  of  expressing  the  watery 
parts,  is  also  very  tedious,  and  drying  and  baling  require  much  care 
and  attention. 

Manila  hemp  takes  its  name  from  the  chief  city  of  the  Philippines. 
It  is  not  hemp,  however,  but  the  fibre  of  a  species  of  plantain 
(M.  textilis),  which  does  not  differ  greatly  from  the  edible  banana, 
and  is  probably  a  variety  of  the  same  species.  Thus  far,  according 
to  Dr.  Jagor,  the  serviceable  fibre  has  been  exclusively  obtained  from 
the  southern  portion  of  the  Philippines,  all  attempts  to  make  its  cul- 
tivation profitable  in  the  western  and  northern  provinces  having 
failed.  A  species  of  banana  grows  in  great  luxuriance  in  Western 
Java,  but  it  has  not  been  utilized  as  a  fibre  plant  to  any  great  extent. 
Great  efforts  were  made  in  Celebes  to  cultivate  this  fibre,  but  it  has 
been  abandoned  in  favour  of  coffee,  which  is  found  to  be  far  more 
profitable.  For  domestic  purposes,  the  plantain  fibre,  known  to  com- 
merce also  as  abaca,  is  made  use  of  in  many  tropical  countries,  and  in 
time  will  doubtless  be  largely  supplied ;  but  for  the  present  the  supply 
comes,  as  already  stated,  from  the  Philippines. 

There  is  some  dispute  as  to  the  true  scientific  name  of  the  species 
of  Musa  from  which  the  Manila  hemp  of  commerce,  the  ahaca  of  the 
Portuguese  and  Spaniards,  is  obtained.  It  is  now  usually  assigned 
to  M,  textilis,  Noes,  but  probably  some  may  be  obtained  from  M, 
Troglodyturum,  Lin.,  a  native  of  the  same  locality.  Some  ascribe  it 
also  to  M,  sylvestris  and  M.  Balbistana,  There  are  several  species 
of  Musa  wild  and  indigenous  to  the  Amboyna,  Moluccas,  and  the 
Philippines. 

The  plant  thrives  best  on  the  shaded  forest-covered  slopes  of 
volcanic  mountains,  such  as  abound  in  Albay  and  Camarines ;  on 
level  ground  not  so  well,  and  on  marshy  land  not  at  all.  The  plant 
requires,  on  an  average,  three  years  to  produce  its  fibre  in  a  proper 
condition.  For  the  first  crop  only  one  stalk  is  cut  from  each  bunch ; 
later  on,  the  new  suckers  grow  so  quickly  that  they  can  be  cut  every 
two  months.  In  full  growth  the  yield  is  30  cwts.  to  the  acre,  whereas 
from  an  acre  of  flax  not  more  than  4  cwts.  is  obtained.  After  the  plan- 
tation is  once  established,  the  plants  flourish  without  any  care  or 
attention,  the  only  trouble  being  to  collect  the  fibre.  One  plant  may 
yield  as  much  as  2  lbs.  of  fibre,  but  the  average  is  not  more  than  1  lb. ; 
on  indifferent  soil  much  less. 

Several  grades  of  fibre  are  derived  from  difierent  parts  of  the  stem, 
the  edges  yielding  the  finest.  The  fibre,  which  lies  next  the  surface, 
is  stripped  off  by  hand  in  broad  bands,  and  then  softened  by  being 
drawn  backwards  and  forwards  between  a  broad-bladed  knife  and  a 
block  of  wood.  One  worker  cuts  up  the  stalks,  strips  off  the  leaves, 
and  attends  to  the  supply ;  the  second,  frequently  a  boy,  spreads  out 
the  strips  of  fibre ;  the  third  draws  them  under  the  knife.  The  coarse 
fibre  is  called  handcUa ;  the  finer,  lupis.  The  former  is  chiefly  used 
for  ships'  rigging,  the  latter  is  employed  in  weaving.  The  three  finer 
grades  of  lupis  are  further  softened  before  weaving  by  being  pounded 
in  a  rice  mortar.  Generally  the  first  or  finest  sort  is  worked  as  woof 
with  the  second  as  warp,  and  th^  third  as  warp  with  the  second  as 
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woof.  The  faliricH  so  viavea  are  nearly  as  fine  as  thn  nij»V  de  pitut 
(piuc-apple  fibre).  For  purity,  flexibility,  aud  colour,  tlio  Imosl  of 
ttieee  plantain  fabrics  are  Baid  to  compare  with  cambria  us  cardboard 
dots  to  tiBaae  paper.  According  to  Jagor,  the  finest  stufis  roqniro 
80  great  iMi  amount  of  dexterity,  patience,  and  time  in  their  prc]XLnw 
tion,  and  are  consequently  bo  expensive,  that  they  caimot  compote 
with  the  cheap  mochtne-made  goods  of  Europe.  Their  fino  worm 
yellowish  colour  also  is  objected  to  by  Europena  wonieD  accuatomed 
to  linen  and  maalin  strongly  blued  in  the  washijig.  By  tlie  rich  h&lf~ 
castea,  however,  who  understand  the  real  goodness  of  their  qualities^ 
they  are  highly  appreciated.  In  the  regions  where  abaca  is  culti- 
vated, tbo  Gutiro  dress  of  both  sexes  is  mode  of  this  coarse  cloth, 
called  guim&ra  For  foreign  markets,  still  coarser  and  stronger  fabrics 
ore  pTex>ared,  Fiioh  as  crinoline  and  stiff  muslin,  used  by  dressmakers. 

It  is  as  an  article  for  cipert,  however,  that  the  cleaned  fibro  is  of  tha 
most  importance  oommetciaUy.  Nearly  three-fourths  of  the  prodaos 
go  to  America.     It  is  very  largely  used  in  the  mauafactnre  of  paper. 

From  the  fibre  of  this  plant,  cordage,  mats,  and  wearing  apparel  ara 
made  in  the  Philippines. 

Leyte  and  Sanior  in  185C  hod  a  oomhinod  export  of  6000  tons ; 
NegroH,  800  tons.  South  Camarines  and  Albay  produce  the  large«l 
port  of  tho  uxistiiig  export  of  liomp,  nnil  yiL-lil  a  considcrablo  quantity 
of  remarkably  good  hemp. 

Large  supplies  are  derived  &om  Leyte,  Saniar,  Bohol,  and  the  east 
coast  of  Negros  (Dumoguete)  in  its  more  imiDfidiate  vicinity.  While 
from  the  great  island  c^  Mindanao  a  further  supply  is  obtained,  from 
the  fine  province  of  Misomis,  and  &om  the  small  island  of  Game^nin, 
which  prodoces  nearly  1000  tons  of  good  hemp,  all  of  which  goes 
to  Cebu. 

The  plantain  from  which  it  is  obtained  is  propagated  with  great 
rapidity,  being  planted  in  the  rainy  season.  One  hundred  plants 
occupy  about  1000  square  yarde  of  laud.  The  rude  method  of  pre- 
paring the  fibre  is  as  follows.  Tho  stent,  after  having  attained  the  age 
of  between  two  and  three  years,  is  cut  down  and  stripped  of  its  layera 
or  folds ;  these  are  then  divided  into  sections  of  three  or  four  inches 
wide,  and  the  pulpy  or  fleshy  part  seporatod  by  the  process  of  drawing 
them  under  a  knife  fixed  for  tho  purpose ;  tbo  fibre  thus  laid  bare  is 
then  placed  in  the  sun  to  dry.  If  the  plant  be  left  on  the  gmond  for 
any  length  of  time  after  it  lus  been  cut  down,  the  hemp  made  from  it 
assames  a  reddish  tinge,  unfitted  for  commeroe,  the  tannin  in  the  sap 
oolonring  the  fibre.  Fifty  tons  produce  abont  25  lbs.  of  hemp  or 

The  diSerence  that  exists  between  the  fibres  of  the  species  of 
plantain  appears  to  be  attributable  to  the  foot  that  some  fibres 
of  wild  plants,  and  especially  those  of  the  banana,  aro  more  or  less 
modified  by  cultivation.  The  abaca  is  found  in  the  voleanic  islands 
of  the  Philippines,  and  in  the  neighbouring  archipelago;  still  it  is 
principally  in  the  pueblos  of  Donsol,  Sorsogon,  Tahaoo,  Cameli,  and 
Qnipa,  that  the  oaltivation  is  carried  on,  and*  &om  whence  thq 
best  material  is  obtained.  The  only  difference  between  the  abaoa 
and  oUier  species  of  the  Jtusa  genus  is  tlw  rich  dark-green  hne  that 
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poTvados  evory  part  of  the  former.  The  abaca  has  very  little  care 
bostowcd  on  its  cultivation,  being  grown  only  for  its  stalks,  and  it  is 
an  advantage  rather  than  otherwise  that  its  fibres  should  retain  their 
natural  coarseness  and  tenacity.  Nor  does  it  require  so  rich  a  soil  as 
the  edible  varieties :  it  is  usually  planted  on  the  slopes  of  mountains, 
where  the  land  has  been  newly  broken  up.  The  ground  is  carefully 
and  frequently  cleared  of  all  obnoxious  weeds  during  the  growth  of 
the  young  plant,  and  the  stalk  is  out  when  the  fruits  first  make  their 
appearance.  At  the  end  of  the  first  crop,  they  have,  monthly,  good 
suckers  springing  up,  and  that,  too,  during  the  whole  time  that  the 
plantation  lasts,  which  is  from  five  to  seven  years.  The  duration  of 
course  varies  with  the  nature  of  the  soil,  the  fertilizing  properties  of 
which  this  crop  exhausts  very  rapidly,  especially  as  no  manure  is 
applied.  The  textile  material  is  obtained  in  the  following  manner  : 
The  stems  are  cut  down  and  stripped  of  their  leaves.  It  is  next 
divided  into  long  strips  of  two  fingers  in  breadth,  then  passed  between 
a  thick  plank,  placed  in  a  horizontal  position,  with  a  knife  resting 
edgewise.  The  material  is  then  drawn  through  with  one  hand,  whilst 
the  other  presses  heavily  on  the  back  of  the  knife,  and  in  this  manner 
the  pulpy  matter  is  scraped  and  cleared  off,  leaving  the  textile  fibres 
bare.  These  are  put  to  dry  in  the  sun,  care  being  taken  to  protect 
them  from  rain  and  moisture.  They  are  then  beaten  lightly  with 
sticks,  again  exposed  to  the  sun,  and  lastly  the  filaments  are  sepa- 
rated according  to  their  degrees  of  fineness.  In  this  manner  three 
sorts  of  fibre,  of  varying  quality,  are  obtained :  the  first,  called  handala^ 
from  the  out«r  sheaths  of  the  stem,  which  is  the  strongest  and 
coarsest,  and  from  which  ropes,  &c.,  are  made.  The  second,  known  by 
the  name  of  luptSy  which  is  the  finest,  is  procured  from  the  inner 
layers;  whilst  the  third,  the  iupoZj  comes  from  the  intermediate 
layers  of  the  tissue,  and  from  this  last  fabrics  and  gauzes  are  manu- 
factured. Two  men  employed  at  this  work,  one  in  separating  the 
outer  coats,  the  other  using  the  knife,  can  prepare  from  24  lbs.  to 
26  lbs.  avoirdupois  a  day.  Fifty  feet  of  land  covered  with  plaintain 
trees  will  furnish  from  24  lbs.  to  26  lbs.  of  abaca  fibre,  or  143  lbs.  to 
145  lbs.  to  every  2^  acres.  It  is  cut  at  least  ten  times  a  year,  which 
gives  a  mean  return  of  1760  lbs.  of  bruised  abaca,  worth  from  5/.  to 
10/.  If  the  process  be  properly  conducted,  at  least  1  lb.  of  thread,  or, 
taking  the  produce  of  2J  acres  for  a  whole  year,  3520  lbs.  of  abaca 
will  be  obtained,  worth  at  Manila  about  202.  The  abaca  intended  for 
weaving  is  bruised  in  a  mortar,  and  thus  reduced  into  a  kind  of  ball 
about  the  size  of  a  child's  head.  This  operation  has  the  effect  of 
rendering  the  threads  more  flexible  and  resistant.  These  threads, 
having  been  joined  together  by  women  or  children,  are  woven  after  the 
manner  of  cotton,  and  the  texture  is  immersed  in  water  with  a  little 
shell  lime  for  a  day  and  a  night.  Afterwards  they  are  cleaned  in 
fresh  water  and  left  to  dry.  If  mixed  'with  silk  or  cotton,  a  beautiful 
texture  is  produced,  very  fine  and  valuable,  and  applicable  to  a  variety 
of  purposes. 

looping  and  conlage  made  from  abaca  are  employed  in  the  mercan- 
tile marine  of  India,  and  in  the  navy  of  the  United  States,  and  are  well 
known  under  the  name  of  white  rope  or  Manila  rope. 
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UucliiDcs  bave  been  inTeuted  to  reniovo  the  fibre  from  tho  pulp, 
liut  fviT  Ekre  nstfd.  Ona  was  exhibited  at  Manila,  aboat  thi'oo  yoATS 
ago,  vory  simple  in  its  coDBtraction  aud  apparently  ptudnuing  resalta 
vastly  superior  to  tho  ordinary  mo-lo  I  hiivo  described  of  manual 
labour.  The  exhibition  of  this  machine  produced  a  gr«at  excitement, 
and  it  was  proposed  and  Donn[«nancod  by  the  Oaptaio-genoral  to  give 
»  lar^'o  premium  to  tho  inventor.  Tho  subject  died  away,  however, 
and  tho  machine  disappeared  from  public  view.  It  is  probable  that  the 
criticisms  of  cxperienocd  people  formed  eomo  drawbacks  to  tbe  per- 
fection generally  ascribed  to  the  iuTention ;  but,  without  poseessitig 
tho  (dightest  mocbauicnl  knowledge,  the  iniproasion  which  its  structure 
and  effect  made  on  persons  ca)>ablo  of  judging,  was  extremely  favour- 
able, 'i'horo  was  no  intricacy  in  its  maebinory ;  wood  was  its  only 
material  and  a  buffalo  its  moving  power;  a  village  carpenter  could 
make  one  from  its  model,  and  its  results  were  teofiild  or  more  greater 
than  by  the  ordinary  course.  It  may  suggest  itself,  why  has  it 
then  not  become  of  general  use  ?  I  oannot  affirm  that  the  model 
has  not  been  applied ;  but  there  are  circumstances  or  inlluenccs 
in  regard  to  tbe  natives  hero,  and  the  culture  of  this  production, 
and  indeed  of  all  others,  nnfavournblo  to  the  oxtonsivo  adoption  of 
machinery. 

Exports  of  Manila  hemp  from  tho  I'bilii>pinos  : — 

Pknl^.  I  Plcnli. 

18G0     124,807  1ST4     616,ISS 

1872     613,210  1879     ..      ..     ...     519,392 

1873     628,066  | 

From  Cebn  the  exports  were  in 

187*     234,361         I         187S     154,922 

The  best  fibre  comee  from  the  latitudee  south  of  Uanila,  and  from 
BOTorol  islands  as  Ikr  as  the  tenth  degree. 

Of  tho  260,000  bales  received  at  Manila  in  1864,  about  129,000 
were  shipped  to  the  United  States  and  California,  114,000  to  Great 
Britain,  and  the  remainder  to  the  British  poesestnons  and  settlements 
in  Australia,  India,  China,  &o. 

Tho  exports  from  the  port  of  Cebn  in  1874  were  164,922  piculs,  of 
which  upwards  of  91,000  went  to  America.  The  tottil  exported  irom 
the  Philippines  was  616,122  piculs  against  626,066  piculB  in  1873. 
Oreat  Britain  takes  about  one-third,  233,000  piculs. 

Tho  manufacture  of  cloth  and  rope  &om  tho  fibre  of  tbe  plantain  is 
not  a  new  discovery,  for  the  Indian  natives  of  South  Amsrica  have 
long  been  in  the  habit  of  using  it  for  these  purposes.  Dampicr 
notices  tho  process  as  common  in  the  Indian  archipelago  in  the  early 
part  of  tbe  last  century,  as  follows  :  "  They  take  tho  body  of  the  tree, 
clear  it  of  its  outward  bark  and  leaves,  cut  it  into  four  qnartera, 
which,  put  into  the  sun,  tho  moisture  exhales;  they  then  take  hold  of 
tho  threads  and  draw  them  out ;  they  are  as  big  as  brown  throad.  Of 
this  they  make  cloth  in  Mindanao,  called  saggora,  whidi  is  stubborn 
when  new,  wears  out  soon,  and  when  wet  it  is  slimy." 
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Oar  direct  imports  of  Manila  hemp  into  the  United  Kingdom  from 
the  Philippines  haye  been  as  follows : — 


Cwta. 

1862  173.478 

1863  312,871 

1864  183,944 

1865  194,851 

1866  87,873 

1867  88,033 

1868  175.118 

1869  92,642 


1870 
1871 
1872 
1873 
1874 
1875 
1876 


Cwta. 
129,345 
206,678 
153,746 
259.962 
276,640 
324,792 
800,798 


SECTION  vn. 


THE  SPICES  OF  COMMERCE. 

PnTBR  is  one  of  the  most  wholoRomo  and  usuful  of  tho  spices.  With 
persons  in  ordiuiiry  bonlth  it  lins  the  effect  of  stimnlatiDg  tho  stomach 
greatly  to  tLo  jjorforniance  of  its  functions,  and  is  pocaliarly  Bcr«ic&-  I 
&b]e  to  i>ers(inB  whu  are  of  culd  liubit,  or  who  suffer  from  a  wt-ok  ' 
digestiou.  Used  in  nioilorfttioii,  popper  decidedly  promotes  the  appe- 
tite and  digestion ;  but  its  cxcessivfj  neo  tonds  to  Titiato  the  gastrio 
jiiico  and  injure  tbo  utumaob,  bceidos  provoking  inordinate  thirst ;  and 
this  remark  applies  generally  to  all  spices. 

Htm;  of  the  nativea  of  India  esteem  pepper  u  a  atommchic,  and 
drink  a  strong  infnaion  of  it  in  water  by  way  of  creating  an  appetite: 
They  have  also  a  method  of  making  a  fiery  spirit  of  fermented  freah 
pepper  with  water  which  they  nee  for  the  same  purpose. 

The  varieties  of  pepper  which  enter  into  commeroe  are  Pinang  And 
Singapore,  Tellicherry,  Sumatra,  Malabar,  Trang,  Siom,  and  Cochin. 

The  empire  of  Aoheen  is  the  chief  producing  coimtiy  for  pepper. 
It  is,  boweTer,  cultivated  in  varions  parts  of  the  island  of  Sumatra 
and  at  Bantam.  The  Malay  Peninsula,  where  the  pepper  vine  was 
introduced  ^m  Java,  and  which  produced  at  one  time  abont 
4,000,000  lbs.,  now  grows  none.  Tho  culture,  as  far  as  quantity  is 
concerned,  may  be  said  to  be  almost  restricted,  at  present,  to  the 
east  and  west  coasts  of  Sumatra ;  the  production,  which  used  to  reach 
nearly  40,000,000  lbs.  annnally,  has,  however,  greatly  declined  of  late 
years,  but  it  is  probable  that  when  the  civil  wars  are  suppressed  it 
will  ag^in  recover. 

It  is  impossible  to  arrive  at  any  precise  data  with  regard  to  the 
cro^  In  1872,  142,000  piculs  were  shipped  to  Pinang ;  in  1878, 
105,000 ;  and  in  1874,  96,000.  The  blockade  of  the  Achecn  ports  by 
the  Dutch  cannot  alone  have  been  the  oaose  of  this  decrease,  else  the 
quantity  shipped  in  1874  WQUld  have  been  larger  than  in  1873, 
Besides  the  shipments  to  Pinang,  there  used  to  be  sent,  before  the 
war,  about. 3,000,000  lbs.  direct  to  Mediterranean  ports.  In  esti- 
mating the  entire  produce  now  at  about  22,600,000  lbs.  we  are 
not  far  wrong,  which  is  more  than  17,000,000  lbs.  below  the  former 
prodnctioD. 

The  pepper  that  comes  to  the  Batavia  market  is  received  tKon  the 
Lampong  islands  off  the  Sumatra  shores ;  the  quantity  produced  then 
is  estimated  at  about  S3,00O  pionls  annnatly.  The  crop  is  plucked  in 
September  and  following  months,  therofora  up  to  the  end  of  January 
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about  2000  picnls  reach  the  Batavia  market  monthly,  whild  from 
February  to  August  the  monthly  receipts  hardly  reach  500  piculs. 
The  exports  of  pepper  from  Java  in  1870  were  21,039  piculs. 

The  pepper  produced  in  the  Lampong  district  in  1871  was  14,000 
piculs ;  in  1872,  20,537  piculs.  In  1872  the  shipments  consisted  of 
24,256  piculs  of  white  and  30,695  of  black  pepper. 

The  imports  of  pepper  into  China  were,  in 


Piculs. 

1868 40,169} 

1869 42,8661 

1870 24,485 


Plcalg. 

1871 25,683f 

1872 41,011} 


In  1867  the  export  of  pepper  from  Siam,  all  to  China,  was  18,947 
piculs,  valued  at  22,5002.  This  was  not  more  than  half  the  usual 
crop,  owing  to  severe  drought  in  the  pepper  districts  on  the  east 
coast  of  the  Gulf  of  Siam.  In  1870  the  export  was  25,544  piculs, 
valued  at  £17,4881.  Pepper  is  also  grown  to  some  extent  in  Cochin 
China,  as  4308  piculs  were  shipped  from  thence  in  1871.  An  export 
trade  in  this  article  was  early  fostered  by  the  French  authorities ;  the 
home  administration,  patriarchal  ever  towards  its  ofiEshoots,  deter- 
mined to  aid  the  development  of  its  promising  eastern  colony,  and, 
among  other  things,  to  induce  a  greater  effort  to  be  made  in  the  pro- 
duction of  pepper.  For  this  purpose  the  duties  levied  in  French  ports 
upon  the  importation  of  pepper  were  entirely  remitted  in  the  case  of 
Ckxihin  China  produce,  or  what  was  the  same  thing,  so  far  as  the 
home  authorities  could  judge,  Saigon  exported  produce.  The  diffe- 
rential duties  thus  created  were  very  great,  so  considerable  that  it  was 
found  much  more  profitable  to  send  pepper  up  to  Saigon,  to  be  there 
shipped  to  France  as  of  Cochin  China  growth,  than  to  send  it  on  at 
much  less  expense  and  much  smaller  freight  direct  from  the  Straits. 
Now,  however,  a  change  has  been  made,  and  certificates  of  origin  are 
required  upon  all  pepper  allowed  to  be  exported  to  France,  and  none 
but  such  as  is  declared  on  shipment  to  be  of  Cochin  China  origin,  is 
admitted  duty  free  on  arrival  in  France. 

The  importation  of  pepper  into  the  port  of  Marseilles  has  been  as 
follows,  in  tons,  from 


Year. 


British  India. 


DntchlndU. 


1872 
1878 
1874 
1875 


240 

753 

1.357 

1,928 


849 

87 

1,139 

297 


Other  Conntries. 


893 
336 
375 
899 


Of  this  there  was  taken  for  consumption  in  1874,  416,975  kilo- 
grammes, and  in  1875,  647,228  kilogrammes. 

In  1855  there  were  reported  to  be  in  Singapore  1,054,715  pepper 
vines  in  bearing,  and  553,571  young  vines.  The  exports  were  about 
68,000  piculs  annually;  of  this  50,000  piculs  were  produced  in 
Singapore,  and  the  balance  imported  from  the  Johore  territory  and 
Sumatra,  &o.    From  Pinang,  between  1855  and  1860  there  wore 
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*  sLippod  on  tLo  avorago  SQ.OOO  picula  ouiiually.  la  1867  there  woe 
ei|Kirt«d  from  the  Straits  Sottlouicinte  4,831,375  lbs.,  vnlutHl  nl 
2b5,145/.  Our  direct  imports  of  poppur  frum  Siugapore  ia  the  Wt 
fire  jeare  have  been  as  follows : — ■ 


Y(«r.      1         QuntiiT.                 Vilu*. 

Y«. 

QuumiT'        1        v^». 

1871  21,820,600 

1872  SS.009.813 
IS73         21,Q2Q,444 

178, 96S 
681,569 
769,191 

lB7i 
1875 

17,503,343          SOt'tso 
27.877,719          622, S65 

The  popper  Tino  (Piper  niijrvm)  is  indigenoUB  to  the  forests  ut 
MiLlaLnc  and  TravaDcoro.  For  CMjotorieE  popper  has  been  nn  articlo 
of  exportation  to  European  countries  from  tlie  western  coast  of  India. 
Although  a  prodnct  of  nianj'  coantrics  iu  the  east,  that  which  comes 
from  Malabar  is  acknowledged  to  be  the  beet.  In  1874  there  were 
23,179  popper  vines  scattered  over  the  territory  of  French  India. 

Its  cultivation  in  very  simple,  and  is  effected  by  cuttings  or  suckers 
put  down  before  the  conunonccmcnt  of  the  ruins  in  June,  in  a  rich  and 
tolerably  moial  soil.  In  tbroo  years  it  begins  to  bear,  each  plant 
yielding  on  an  avenge  2  lbe>  of  pepper  per  umnm  np  to  fifteen  or 
twenty  years,  after  whiob  they  begin  to  decline.  The  crop  is  gathered 
in  Uaroh  or  April ;  the  frnit  is  pliioked  when  not  qoite  ripe,  and 
nsnally  dried  on  mats  in  the  open  air.  White  pepper  dtfiers  from 
black  only  in  being  deprived  of  tho  outer  skin  by  a  short  maoeration 
iu  pore  water  and  aobsequent  gentle  rubbing ;  it  is  somewhat  smaller, 
of  a  greyish  white  colour,  and  with  a  less  aromatio  taste. 

The  small  ronnd  berry-like  frnit  grows  somewhat  loosely,  to  the 
nnmber  of  twenty  to  thirty,  on  a  common  pendulous  fmit-stalk.  They 
are  at  first  green,  then  beoomo  red,  and  if  allowed  to  ripen,  yellow ; 
bnt  they  are  gathered  before  complete  maturity,  and  by  d^ing  in  that 
state  tarn  blackish-grey  or  brown.  When  one  or  two  barriea  at  the 
base  of  the  spike  begin  to  turn  red  the  whole  spike  is  pinched  off.  Kext 
day  tho  berries  are  rubbed  off  with  the  hands,  picked  clean  and  dried 
for  three  days  in  the  sun,  or  in  bamboo  baskets  near  a  gentle  fire. 

The  plant  is  capable  of  growing  to  a  height  of  20  or  30  feet, 
but  for  the  bAb  of  convenience  it  is  usually  kept  low,  and  is  often 
trained  on  poles.  In  places  where  no  vines  occur  nattirally,  the  plant 
is  propagated  by  setting  slips  near  the  roots  of  the  trees  on  which  it 
is  to  climb.  An  acre  of  laud  will  hear  2600  plante,  and  as  they  require 
but  little  care,  the  cost  of  cultivating  and  briuging  into  hewing  one 
■ere  does  uot  exceed  41.  at  the  most,  and  as  the  anuoal  yield  when  the 
plants  come  into  bearing  is  worth  upwards  of  601.,  the  investment  is  » 
very  profitable  one. 

The  pepper  vine  is  hardy  aud  easily  cultivated,  and  aa  its  produce 
is  of  such  great  commercial  importance,  it  may  be  well  worth  trying 
whether  it  could  not  be  euooesefully  grown  in  other  localitiee  under 
'  congenial  conditions  of  climate  and  soil.  Tho  choice  of  a  proper  site 
for  the  plantation  is  a  consideration  of  the  first  importanoe.  Level 
ground  lying  along  the  banks  of  riyers  and  rimlets  is  to  be  preferred. 
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both  on  account  of  the  vogetaLle  mould  commonly  found  in  soil  so 
situated,  as  well  as  on  account  of  tho  facilities  of  water-carriago 
which  such  a  situation  generally  affords.  But  the  land  should  never 
bo  so  low  as  to  be  liable  to  inundation.  Declivities,  unless  very 
gentle,  arjd  to  be  avoided,  because  the  soil  loosened  by  culture  is  liable 
to  be  washed  away  by  heavy  rain.  Plains,  whether  naked  or  covered 
with  long  grass,  will  not  answer,  unless  broken  up  well  with  tho 
plough  and  enriched  by  manure.  Above  all,  the  pepper- vine  loves  a 
moist  climate. 

In  Malabar  the  pepper- vine  is  often  raised  from  seed,  and  experi- 
enced men  have  been  known  to  express  a  decided  preference  for  this 
mode  of  propagation,  because  the  vine  so  raised  bears  for  fourteen 
years.  On  the  other  hand,  though  the  cuttings  yield  for  only  seven 
years,  or  just  half  the  period,  the  crops  they  give  are  greater,  and  the 
berries  are  both  of  larger  size  and  of  superior  quality.  It  is  for  this 
reason,  therefore,  that  in  Malabar  the  cultivation  is  practised  with 
cuttings  or  suckers,  which  are  put  down  into  the  ground  before  the 
rain  sets  in,  in  June.  The  soil  must  be  rich,  but  it  should  also  bo  free 
from  any  accumulation  of  moisture  below,  or  the  young  plants  are  apt 
to  rot.  The  cuttings  are  usually  planted  at  the  foot  of  trees  with 
rough  bark,  on  which  tho  vine  as  it  grows  finds  a  support.  The 
creeper  will  climb  up  about  20  or  30 .  feet,  but  it  is  purposely  kept 
lower  fur  facility  of  collecting  the  berry.  During  its  growth  every 
sucker  is  removed,  and  it  is  pruned,  thiimed,  and  kept  dear  of  weeds. 
In  three  years  the  vine  begins  to  bear.  After  the  berries  have  been 
gathered,  they  are  dried  on  mats  by  exposure  to  the  sun,  when  they 
change  colour  from  red  to  black.  Mudi  experience  is  required  as  to 
the  proper  time  for  gathering.  The  trees  which  are  generally  selected 
in  Malabar  to  support  and  shade  the  pepper-vine  are  the  jack,  the 
mango,  the  cashew-nut,  and  other  similar  trees ;  so  that  the  pepper 
is  an  additional  crop  which  the  cultivator  gathers  from  his  orchard 
lands,  even  while  they  also  are  bearing. 

Although  the  quality  of  the  pepper  grown  in  Malabar  is  considered 
to  be  better,  the  largest  quantity  of  the  spice  is  produced  in  Sumatra, 
where  the  method  of  cultivation  is  somewhat  different.  In  that  island 
the  pepper-vine  is  raised  in  plantations  regularly  laid  out.  The 
ground  is  previously  cleared  of  wood,  ploughed  up,  and  sown  with 
rice,  among  which  the  cuttings  are  put  down  at  a  distance  of  five 
feet  from  each  other  in  every  direction,  with  the  green  sapling  of 
some  tree  of  quick  growth  and  rough  or  prickly  bark,  which  soon 
takes  root  and  affords  support  and  shade  to  the  vine  as  it  grows. 
It  grows  most  luxuriously  in  moist,  rich  soils,  provided  it  obtains 
good  shade.  Like  most  other  vegetable  productions  in  hot  climates, 
it  requires  but  little  trouble  or  attention  after  it  has  once  been  planted, 
other  than  watching  the  proper  season  for  collecting  the  berry.  In 
Sumatra,  the  layers  or  cuttings  are  put  down  in  September.  The  plant 
is  afterwards  left  to  itself  for  twelve  or  eighteen  months,  it  is  then 
buried  with  all  its  branches,  so  as  to  leave  only  a  small  arch  of  the 
stem  above  ground.  From  this  arch  new  shoots  sprout  out,  three  or 
four  of  which  are  allowed  to  climb  up  the  tree,  and  are  expected  to 
produce  flowers  and  fruit  in  a  year  after.    It  is  inferred  that,  by 
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this  {iractire,  the  strongtli  and  vigonr  of  tlic  plant  are  so  miicli  £a- 
croBiwd  \}y  the  mn  1  tip  lieu  tinn  of  its  orgitoH  of  nouriubnieut,  ntinioly, 
tbo  rtxits,  that  it  will  uot  only  yield  a  larger  crop  of  floworti,  bnt  alM 
bring  out  ita  fruit  in  the  greatest  perfcctioD.  The  neglect  of  this  pro* 
caution  inii^bt  u-riously  affect  tho  out~tum  of  a  crop,  both  in  quautitj 
and  quality. 

The  vine  produces  fmit  in  two  Beoeone  of  tlte  year.  The  flowers  nf 
the  principal  crop  appear  in  September,  with  the  rains  of  the  iirrt 
moDBoon.  In  the  lattor  end  of  December  the  berries  begin  to  ripen, 
and  are  gathered  in  Jounary,  as  they  get  to  maturity.  The  fiaest 
berries  in  the  second  stage  towards  maturity  ore  selected  for  making 
whits  pepper.  The  process  in  Sumatra  consists  in  steeping  those 
berries  for  three  or  four  days  in  running  water,  and  then  drying  them 
well  in  the  sun.  The  flowers  of  the  second  crop  appear  in  Uorcb  and 
April  with  the  rains  of  the  little  monsoon ;  and  the  fruit  ripens  and 
is  gathered  about  July  and  August;  it  is  probably  to  the  want  of 
moisture  at  the  tinm  the  fruit  is  setting,  that  the  inferior  quality  ntul 
scantier  out-turn  of  this  crop  is  to  ho  attributed.  One  thousand  Tines 
are  estimated  to  yield  about  lOJ  cwt,  of  pepper  in  the  ciurso  of  a 
year;  so  that  each  Tine  may  bo  reckoned  upon  as  producing  1)  lb.  of 
the  spice. 

The  black  bun'ins  of  Emheiia  Rlhi^g,  Burm,,  arc  oft.;n  uswl  to 
adulterate  it  in  parts  of  India,  as  they  so  much  resemble  pepper  aa 
to  render  it  impossible  to  distinguish  them  by  sight  or  by  any  other 
means,  and  they  are,  withal,  somewhat  spicy.  Although  there  is  a 
Tery  heavy  penalty  on  adulteration  in  this  country,  ground  pepper  is 
frequently  sold  sophisticated  with  staroh,  mustard  husks,  linseed  and 
capsicum. 

From  1811  to  1824  the  duty  imposed  nnged  from  2*.  to  2«.  6i.  per 
pound.  Up  to  1836  it  was  It. ;  it  was  then  reduced  to  64.,  and 
finally  abolished. 

The  following  have  been  the  imports  of  pepper  into  the  United  King- 
dom since  the  year  1840  as  given  in  the  Board  of  Trade  retomB: — 


I 


1810  ..   . 

..   5.927,959 

1859  ..   . 

8.719,266 

1811  ..   . 

..  15,034,166 

1860  ..   . 

..  12.810,040 

1842  ..   . 

..   6,021,2.90 

1861  ..   . 

..   14,684.389 

1843  ,.   . 

..   1,0«3,!60 

1862  ..   . 

..  18,115,975 

IBtl  ..   , 

..   8.087,099 

1BG3  ..   . 

..  16.810,169 

1845  ..   . 

..   9.852,983 

1861  ..   . 

..  18,536,795 

I84S  ..   . 

..   5,906,586 

1865  ..   . 

..  18,343,592 

18*7  ..   . 

..   1,669,930 

1866  ..   . 

..  14,612,161 

1S48  ..   . 

..   8,125,545 

18117  ..   . 

..  13.913.924 

1849  ..   . 

..   4,796,012 

..  16,990,144 

1850  ..   . 

..   8,0e2,3]9 

1869  ..   . 

..  18,114.284 

18.11  ..   . 

..   3,996.295 

1870  ..   . 

,.  19,339.491 

1852  ..   . 

..   6,631,700 

1871  ..   . 

..  23.6ti9,727 

18.18  ..   . 

..   5,496,885 

IB72  ..   . 

..  27.576,710 

1851  ..   . 

..   9,128,882 

1S7S  ..   . 

..  26,321.828 

18.^5  ..   . 

..   6,189,005 

1871  ..   . 

„  19,648,118 

1856  ..   . 

..  10,810,898 

1875  ..   . 

..  29,399,020 

1857  ..   . 

..   5,463.738 

1876  .,   . 

..  26.059,030 

1858  ..   . 

..  12,357,608 

The  value  of  the  pepper  imported  in  1676  was  slated  at  670,1761. 
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Thore  would  seom  to  be  oxtraordinory  flactnations  in  the  qaantity 
of  pepper  taken  for  consumption  here  and  stocks  held,  for  if  we  take 
the  last  five  years,  deducting  the  re-exports  from  the  imports,  the 
following  were  apparently  tlie  quantities  taken  for  consumption  and 
held  in  stock  in  the  United  Kingdom : — 


Lbs. 

1871 4,193,510 

1872 9, 685. OIK) 

1373 13,938.359 


Lbt. 

1874 3.320.468 

1875 9.187,571 


The  average  consumption  of  pepper  in  the  United  Kingdom  from 
1848  to  1862,  when  there  was  a  duty  levied,  was  from  8,500,000  lbs. 
to  4,000,000  lbs.  per  annum. 

A  pepperwort,  the  small  rod  carpels  of  which  inclose  black  shining 
seeds  of  an  aromatic  odour,  and  a  peculiar  pungent  flavour,  with  an 
acrid  after-taste,  being  stimulant,  stomachic,  and  astringent,  are 
used  for  seasoning  purposes  in  China.  They  are  brought  from  the 
Szcchuan  province  to  Ning-po,  and  are  worth  50  £(  a  picuL 


Chillies  and  Cayenne  Pbppeb. — The  Cayenne  pepper  of  commerce 
is  obtained  chiefly  from  the  pulverised  chillies  or  fruit  pods  of  one 
or  two  species  of  capsicum  (Capsicum  annuum^  Lin.,  and  C,  /cuti- 
giatum,  Blume).  But  a  very  large  number  of  species  and  varieties 
of  capsicum  are  grown  and  used  as  condiments  in  all  tropical 
countries,  where  there  appears  to  be  a  greater  necessity  for  pungent 
seasonings. 

The  generic  botanical  name  of  Capsicum  is  derived  from  "  kapto," 
to  bite,  on  account  of  the  hot  pungent  qualities  of  the  pericarp. 

Among  the  principal  species  grown  may  be  named  the  following : — 
the  cherry  pepper  or  round  chilli.  (Capsicum  cerasi/orme^  Willd.); 
the  bonnet  pepper  (C.  tetragonum^  Mill.);  the  bell  pepper  (C  grossum^ 
Lin.) ;  the  spice  or  goat  pepper  (C,  frutesr^ns,  Lin.)  and  the  bird 
pepper  (C,  baccatum,  Lin.).  The  last  named  two  are  more  acrimonious 
than  the  others.  The  fruits  of  these  several  species  are  of  various 
forms— round,  oblong,  cordate  or  homed,  and  either  scarlet  or  yellow ; 
in  some  varieties  they  are  so  little  pungent  as  to  be  used  sliced  in 
salad,  in  others  they  are  intolerably  biting  till  the  mouth  becomes 
accustomed  to  them  by  habit.  The  acrid  resin  (capsicine)  in  the  fruit 
renders  them  hot,  pungent  and  stimulating.  Contrary  to  general 
opinion  it  has  been  found  on  analysis  that  the  seeds  after  removal  of 
the  pericarp,  and  thoroughly  washing  and  drying  them,  are  entirely 
devoid  of  acridity  and  pungency. 

Bed  pepper  may  be  termed  one  of  the  most  useful  condiments  in 
hygiene.  As  a  stimulant  and  auxiliary  in  digestion  it  has  been  con- 
sidered invaluable,  especially  in  warm  countries.  There  are  always  a 
few  of  thoise  shrubby  plants  grown  about  the  dwellings  in  the 
tropics  to  supply  the  dally  wants  of  the  table,  as  they  are  generally 
gathered  and  eaten  just  before  fnUy  ripe. 

Unfortunately  Cayenne  pepper  is  very  frequently  adulterated,  and 
hence  reliance  can  only  be  placed  on  purchasing  from  respectable 
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wholesale  honBefi,  wfaioh  Imve  a  rejmtution  ami  character  for  probi 
and  the  sole  of  geunmo  articles.    VenetiftD  red.  red  ocliro  and  ciaaab 
are  often  added  t<i  darken  tlie  colour,  although  this  is  no  mga  at  i 
excellence,  for  the   Nepaal  and  mnnj  other  Cayemio  peppers  a.  _ 
extremely  light  coloared  as  they  nill  naturally  be  if  made  with  the 
ground  seeds  aloue  unmixed  with  the  redder  busks  of  the  fi-uit  capsnia. 
As  Cayenne   popper  when  obtained  pore  aud  usei]  in  moderstiott 
promotes  digestion  and  so  provonts  flatulence,  and  is  bencc  tuidonbt- 
edly  serviceable  to  persons  of  languid  digestion,  bo  if  adnlteratecl 
with  poisonous  substances  it  is  calentated  to  bo  highly  iajurious. 

The  French  names  for  capsieimis  are  "piment,"  "poivrons,* 
"  povrots,"  and  "  coniil  of  the  gardens."  The  Spauisli  name  for  this 
epice  is  "agi:"  it  was  formerly  known  under  the  name  of  Calicut 
pepper,  and  in  Gonirde's  time,  nearly  three  centuries  ago,  it  was  sold 
here  under  tlio  name  of  Giimie  pepper,  and  it  still  bears  the  nama 
of  Guinea  pepper  iii  France. 

The  natives  of  Drozil  consume  great  quantities  of  these  peppera, 
preferring  the  small  red  ones,  which  are  of  excessive  pungency. 
When  they  have  no  fish  tbey  boil  several  pounds  of  these  peppers  in 
a  little  water,  and  dip  their  mandioca  bread  into  the  fiery  seup  thus 
formed. 

Thei-c  is  an  enormous  consTuaptlon  of  cliillics  in  India,  as  both  rich 
and  poor  daily  use  them,  and  tbey  furm  an  important  ingredient  in 
the  curries  and  chutnoys  in  general  use,  n'hen  ground  iuto  a  pnstfl 
between  two  stones,  with  a  little  mustard,  lard,  oil,  ginger  and  salt, 
this  forms  the  only  Beasoning  which  tbe  mJllionB  of  poor  in  the  Eaat 
can  obtain  to  flavour  their  insipid  rice. 

In  1870  there  were  more  than  70,000  acres  under  cnltoie  with 
capsicums  in  the  Madras  Presidency,  the  lorgeet  portion  being  in 
Eistna.  The  exports  from  ISodras  in  the  four  years  ending  1865  were 
81,012  cwt.  Bombay  imported  in  1878,  5667  cwL  principally  from 
the  Madras  Presidency,  and  exported  3323  cwt.  In  1871  Singapore 
imported  1071  cwt.,  chiefly  from  Piuang  and  Pegn.  The  spice  is 
largely  consumed  by  the  Chinese.  409J)  picula  of  dried  chillies  were 
shipped  from  Chefoo  in  1871  to  other  Chinese  ports,  d  atuMmm  is 
esteusively  cultivated  in  Bengal ;  there  is  a  variety  growing  in  Nepanl 
{C.  NepalennM)  the  taste  of  which  is  &t  more  pungent  and  acrid  tlian 
any  of  the  preceding  named  species. 

Chillies  or  pod  peppers  are  much  used  for  flavonring  pickles.  By 
pouring  hot  vinegar  upon  ,tho  &aits  all  the  essential  qnalitiefl  ue 
procured,  which  cannot  be  e&eoted  by  drying  them,  owing  to  their 
oleaginous  properties ;  hence  chilli  vinegar  is  in  repute  as  a  flavouring 
substance.  In  Bei^al  the  natives  make  an  extract  &om  the  chillies, 
which  is  about  the  consistence  and  colour  of  treacle.  A  form  of  soluble 
Cayenne  was  sent  ironi  British  Guiana  in  1867  in  tbe  collection  foi^ 
wuded  to  the  Paris  Exhibition. 

Chillies  are  imported  here  from  the  West  Indies,  Western  Africa, 
Zanzibar  #nd  Natal,  bnt  there  are  no  reliable  statistics  as  to  tbe 
quantity  we  receive,  although  it  has  been  estimated  at  as  much  as 
80  tons  annually ;  Sierra  Leone  shipped  in  1671,  7968  lbs.,  and  Natal 
9073  lbs. 
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GiNQEB. — After  poppor,  gingor  probably  ranks  next  in  importance 
for  the  quantity  produced  and  consumed,  and  the  aggregate  value  of 
that  which  we  receive.  The  declared  value  of  all  the  spices  we 
import  averages  about  1,200,000L,  of  which  pepper  stands  for  nearly 
one  half.  Cinnamon  is  valued  at  about  125,000L,  whilst  ground 
ginger  has  now  reached  beyond  169,0002.,  besides  about  20,000T.  more 
for  preserved  ginger,  and  this  is  all  consumed  here.  According  to 
Hanbury,  ginger  must  have  been  tolerably  well  known  in  JIngland 
even  prior  to  the  Norman  Conquest  The  plant  affording  it  was 
known  to  Marco  Polo,  who  speaks  of  observing  it  both  in  C^ina  and 
ludia. 

The  root-like  stem  of  Zingiber  officinale,  Bosc.,  is  cultivated  in  very 
many  of  the  warmer  parts  of  the  world  for  local  use,  but  only  in  a  few 
localities  on  an  extensive  scale  for  shipment  to  supply  European  wants. 
Of  this  well-known  flavouring  condiment  several  varieties  are  known 
in  trade,  distinguished  by  their  quality,  place  of  growth,  &c.  Gingers 
are  either  ^'coated"  with  the  shrivelled  rind,  or  ''scraped"  by  having 
it  run  over.  Ginger  is  sometimes  bleached  by  chloride  of  lime,  or 
whitewashed  with  lime  and  water.  This  spice  is  but  little  used  on  tho 
Continent  compared  with  England. 

The  varieties  of  ginger  which  enter  into  commerce  are  Jamaica, 
Cochin,  Brazil  and  Africa.  The  first  three  are  scraped  gingers,  the 
last-named  is  coated  ginger — that  is  to  say,  it  still  retains  its  epi- 
dermis. Jamaica  ginger  is  the  sort  most  esteemed,  and  next  to  it 
the  Cochin. 

The  following  shows  our  sources  of  supply  in  1876 : — 


From— 


QoanUty. 


British  West  Africa  ..      .. 

BombAy  « 

Madras        

Bengal        

British  West  India  Isles  .. 
Other  countries 


owta. 

9,900 
10,459 
11,553 

8,295 
15,215 

1,481 


Total 


56,903 


V«lne. 


£ 

19,887 
31,418 
87.898 
16,068 
54,955 
3,586 


163,812 


Ginger  is  received  chiefly  from  three  quarters,  the  East  and  West 
Indies  (Cochin  and  Jamaica)  and  the  Western  Coast  of  Africa— >Biorra 
Leone.  Our  imports  of  ginger  into  the  United  Kingdom  have  been 
as  follows : — 


Yw. 

Quantity. 

Valae. 

Tew. 

QoanUty. 

Value. 

cwt«. 

£ 

CWtB. 

£ 

1867 

42,834 

95,398 

1872 

.32,174 

72,139 

1868 

52,194 

101,456 

1873 

36.363 

97,548 

1869 

34,535 

59,982 

1874 

38,750 

117,987 

1870 

33,854 

60,978 

1875 

56,880 

163,951 

1871 

82,723 

70,884 

1876 

62,164 

169,252 
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Several  of  the  Wost  Indiao  iBlands  UBod  to  grow  gioger,  oepeciftlly 
Barbados,  Hayti  and  Jamaica,  but  the  oultivation  for  export  is  chiefly 
now  confined  to  Jamaica. 

In  Jamaica  it  is  propagated  by  division  of  the  root,  the  smaller 
pieces  or  protuberances  being  set,  each  of  which  throws  up  two  dif- 
ferent eteme.  The  first  betuv  the  leaves,  and  rises  Bometimos  to  the 
height  of  three  feet  or  more,  though  its  nsnal  growth  seldom  exceeds 
16  or  18  inches;  when  this  sprewls  its  leaves  and  grows  to  ftill  per- 
fection, the  second  stalk  springs  up,  which  is  also  simple  and  furnished 
only  with  a  few  scales  below,  but  at  the  top  is  adorned  with  a  roondifih 
sqnamose  flower-spike,  and  seldom  rises  above  two-thirds  of  the  height 
of  the  others.  The  land  having  been  well  cleared  and  tt^^nched,  the 
ginger  is  planted  about  March  or  April.  It  rises  to  its  height  and 
flowers  about  September,  and  fades  again  towards  the  end  of  the  year. 
When  the  stalks  are  wholly  withered,  the  root  is  thought  to  be  full- 
grown,  and  fit  to  dry,  which  ia  generally  done  in  January  and 
February  following.  When  these  are  dug  up,  they  are  picked  and 
cleaned,  and  scaldwl  gradually  in  boiling  water.  After  this,  they  are 
spread  out  in  the  sun  to  dry,  &om  day  to  day,  antll  snfBoiontly  aired 
for  packing.  The  larger  spreading  roots  are  generally  called  "hands" 
in  Jamaica,  and  will  occaaionally  weigh  half-a-pound ;  they  are  also 
termed  **  races," 

In  1874  there  were  186  aores  under  culture  with  ginger  in  Jamaica. 
The  crop  seems  to  vary  a  good  deal,  since  we  find  over  18,000  cwt. 
shipped  in  1868,  and  not  moofa  more  than  SOOO  owt  in  1873,  reoo- 
Tering  again  to  10,661  owt.  in  1874,  valued  at  21,1001.,  but  the 
average  for  many  years  may  be  taken  at  1,000,000  lbs.  to  1,500,000  Iba. 
The  following  have  been  the  exports  of  ginger  &om  Jamaica  of  late 
years: — 


LtM. 

1866 l,S50,iee 

1867 1,728,075 

1868 2,036,921 

1869 1,261,873 

1870 680,492 


1871 082,031 

1872 599,766 

1878 815,659 

1874 1,181,769 


The  ginger  plant  is  extensively  cultivated  in  India,  from  the 
Himalayas  to  Gape  Gomoriu.  It  is  not  exactly  known  to  what  country 
the  plant  is; indigenous,  though  Ainslie  states  it  to  be  a  native  of  China, 
while  Joebel  asserts  that  it  is  a  native  of  Guinea.  In  the  Himalayas 
it  is  suocessfolly  reared  at  elevations  of  4000,  or  5000  feet,  requiring 
a  moist  soil.  The  Malabar  ginger,  exported  frcan  Galiout,  is  the 
produce  at  the  district  of  Shermtad,  situated  to  the  south  of  Galiout. 

In  the  Dacca  district  the  natives  cleanse  the  roots  in  boiling  lime 
water,  which  probably  injures  mnch  of  the  fragrant  pungenpy;  whenas 
in  the  West  Indies,  they  use  simply  plain  water.  The  leaveM  and 
shoots  of  the  broad-leaved  ginger  (Z.  Zerwmbet)  are  used  as  greens  in 
Bengal.  It  grows  wild  in  t£e  Ooncan,  and  in  the  woods  about 
Galcntta.  The  underground  stem  of  this  speaies  reaonldeB  that  <Kf 
ginger,  bat  is  bitter  as  well  as  aromatio.    The  root-sfax^  of  Alpima 
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Ckdanga^  A.  racemosa^  A,  AUughas,  have  somewhat  similar  aromatio 
and  pungent  properties,  and  are  frequently  used  as  substitutes  for 
ginger. 

In  India  the  cultivation  is  carried  on  in  the  Hill  States  as  follows. 
The  best  ^'  races  "  of  the  previous  year's  crops  are  selected  and  placed 
in  a  corner  of  the  house,  and  smeared  over  and  covered  with  cow  dung 
to  prevent  them  becoming  dry. 

When  the  first  rain  falls,  the  land  is  ploughed  two  or  three  times, 
and  then  divided  off  into  beds  with  a  little  raised  edge  round  each  bed, 
taking  care  to  make  openings  to  let  superfluous  water  run  off;  for  if 
water  lodges  on  the  crop,  the  roots  will  rot.  Little  pieces  of  the  roots 
are  then  buried  8  inches  deep  in  the  soil  at  intervals  of  9  inches. 
The  field  is  covered  with  the  leaves  of  trees  to  keep  the  soil  moist, 
and  over  these  manure  is  spread  to  the  depth  of  half  an  inch.  When 
it  rai^s,  the  water,  impregnated  with  manure,  filters  through  the 
leaves  to  the  roots.  Artificial  irrigation  is  given  after  the  rains. 
When  the  plants  are  about  2  feet  high,  to  every  shoot  there  will  be 
found  about  eight  rhizomes,  or  parts  of  the  root.  These  are  dug  up, 
and  buried  in  anotlier  place  for  a  month,  then  taken  up,  exposed  to 
the  sun  for  a  day,  and  are  fit  for  use.  A  beegah  of  land  requires  eight 
maunds  of  ginger  to  plant,  and  yields  thirty-two  maunds  for  a  first- 
rate  crop.  Ginger,  fit  for  planting,  sells  at  8  to  10  seers  for  the  rupee ; 
that  for  use,  24  to  32  seers  the  rupee.  In  order  to  dry  ginger  into 
*<  south,"  or  for  keeping,  the  fresh  roots  are  put  into  a  basket,  which  is 
suspended  by  a  rope,  and  then  two  men,  one  on  each  side,  pull  it  to 
and  fro  between  them  by  a  cord  attached,  and  thus  shake  the  roots  in 
the  basket ;  this  process  is  carried  on  for  two  hours  every  day  for  three 
days.  After  this  the  roots  are  dried  in  the  sun  for  eight  days,  and 
again  shaken  in  the  basket  The  object  of  the  shaking  is  to  take  off 
the  outer  scales  and  skin  of  the  roots.  Two  days*  further  drying  com- 
pletes the  process,  and  the  "  south  "  sells  for  8  to  4  seers  die  rupee. 
Turmeric  is  cultivated  in  the  same  manner ;  when  ready  it  is  dug  up, 
steeped  in  hot  water  a  day  and  a  night,  and  then  dried. 

The  following  have  been  the  exports  from  India :— 


Ginger. 

YftAr 

I  VmS, 

QiuuiUty. 

Value. 

cwts. 

£ 

1869 

11,835 

20,017 

1870 

15.313 

27,647 

1871 

13,014 

28,199 

1872 

13,310 

28,217 

1873 

14,959 

39,830 

1874 

16,004 

47,410 

1875 

30,307 

85,384 

Other  sorts  of  ^pioM. 


Quantity. 


lbs. 


1,215,438 

701,869 

737,562 

1,209,133 

1,208,662 


Yaloe. 


£ 


32,185 
19,781 
20,807 
50,413 
47,766 


The  African  ginger  is  grown  in  Sierra  Leone ;  about  half  that  pro- 
duced comes  to  England,  and  the  other  half  goes  to  America.  In 
1868  the  value  of  the  ginger  exported  from  Sierra  Leone  was  18,9172., 
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I  1S69,  14,0081.    Oar  diroct  imports  trota  Siorra  Xieone  1 
A  foUowB : — 


Y«r. 

Q«u>UW. 

Tiloe. 

T«r. 

'OunUI;. 

T^          , 

1869 
1870 
1871 
1872 

6,855 
6.187 

11,380 

9.980 

1873 
187* 

1875 

7Tm5 
8,813 
0,843 

± 
16,388 
20.908 
19,752 

Ginger  is  a  good  doal  gtavm  in  Cliiiia,  and  largely  need  in  its  treeh 
state  as  B  condiment,  and  in  medicine.  Bome  8mall  quantity  is 
exported  dried,  but  it  is  black  and  hard,  and  not  muck  appreciated  in 
oommeroe. 

Qingor  also  appears  in  European  commerce  as  a  euccode,  the  yonng 
shoots  of  the  rhizome  being  ])oeled  and  preserved  in  syrup.  For  this 
pnrpofle  the  rhizomes  are  lifted  while  they  are  yet  tender  and  foil  of 
BAp,  befere  they  have  become  hard  or  woody ;  the  roots  ore  carefollj 
piched  and  washed,  and  afterwards  scaldwl  till  they  become  tender 
enongh  for  the  purpose;  they  are  then  put  into  cold  water,  and 
scraped  and  peeled  gradually.  This  operation  may  last  three  or  four 
days,  the  water  on  the  roots  being  change,!  frequently.  When  thus 
prepared,  they  are  put  into  jars  and  covered  with  the  symp,  aod  this 
is  changed  two  or  three  times,  when  they  are  reftdy  for  shipmeDt, 
The  imports  of  preserved  ginger  are  prinoipaUy  from  Ohijui,  {rom 
whence  we  have  received  of  late  years  uie  following  quantities : — 


T<M. 

QuuUtT. 

T,Hn 

Ymt. 

QnHitn/. 

VMnc 

1867 

4,219 

23,799 

1872 

9,372 

< 

4,827 

7,681 

6,996 

NrrMBGS  AND  Haoi. — The  tree  which  piodnoea  these  nuces  is  the 
Myristiea  moaehala,  Thnnherg ;  JtT.  fragrant,  Honttuyn ;  M.  arvmatwa. 
Lam. ;  X.  ofidnalu,  Lin. ;  a  native  of  the  Holnocas.  The  tree  attains 
a  height  of  20  to  30  feet  and  grefttly  resembles  our  pear  tree.  The 
fruit,  which  is  singularly  beautiful,  is  pear-shaped,  about  the  sixe  of 
an  apriooi  As  it  ripens,  the  pulp,  which  is  nearly  half-an-inoh  thic^ 
and  of  a  whitiah  coloor,  opens  and  displays  the  natmes  in  its  black 
and  shining  shell,  enoiroled  by  a  network  <^  maoe. 

The  tree  begins  to  bear  when  ten  years  old,  and  goes  on  improving 
during  the  space  of  a  century.  The  fruit  is  gathered  two  or  three 
times  a  year.  Three  sorts  of  nutmegs  are  distinguished,  namely,  tbe 
male  or  barren,  the  royal,  and  the  queen.  The  hist,  which  are  bdmU 
and  round,  are  preferred  to  the  others,  which  are  hage  sod  ovttL 

In  18S0  the  dntjr  on  nutmegs  was  3i.  6<J.  per  lb.  cm  British  ptim, 
and  3*.  6<i.  on  foreign,  snd  the  consumption  ma  131,260  lbs,,  whioh 
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had  increased  in  1837  to  184,115  lbs.  In  1836,  wild  nutmegs  were 
admitted  at  Is.  doty.  In  1846,  the  rates  for  British  and  foreign  were 
equalized  to  2«.  6c2.,  and  for  wild  lowered  to  Sd.  per  lb.  In  1847,  a 
distinction  was  made  between  wild  in  the  shell  and  wild  "  not  in  the 
shell,"  the  former  being  charged  Bd.  and  the  latter  6d.  per  lb.  The 
home  consumption  in  1859  was  265,788  lbs.  The  duty  on  all  spices 
has  long  since  been  abolished.  The  following  figures  give  the  Im- 
ports of  nutmegs  into  the  United  Kingdom  for  a  series  of  years ;  but 
they  have  not  been  separately  specified  in  the  Board  of  Trade  returns 
for  the  last  six  years : — 


Lbs. 

1840  113,193 

1841  135,198 

1842  169,241 

1843  209,602 

1844  152,110 

1845 444,706 

1846  405,679 

1847 367,936 


Lbs. 

1848  336,420 

1849  224,021 

1850  815,126 

1851  858,320 

1852  357,989 

1853  300,563 

1854  438,312 

1855  335,623 


Yew. 

Qnantitj. 

Value. 

Tear. 

Qoantity. 

Value. 

lbs. 

£ 

IbB. 

£ 

1856 

462,600 

54,602 

1864 

809,095 

48,864 

1857 

462,972 

51,738 

1865 

771,971 

42,621 

1858 

421,785 

39,695 

1866 

563,785 

81,788 

1859 

451,561 

39,176 

1867 

370,193 

23,417 

1860 

532,208 

42,157 

1868 

682,139 

43,245 

1861 

574,164 

33,440 

1869 

809,589 

57,818 

1862 

511,023 

32,223 

1870 

537,978 

82,518 

1863 

551,577 

27,160 

• 

The  nutmeg  is  propagated  from  fresh  seeds  (nutmegs)  and  these 
vary  greatly  in  size  and  shape,  just  as  apples  and  pears  do  raised  from 
seeds.  There  can  hardly  be  a  more  profitable  crop  than  the  nutmeg 
at  present  prices.  The  annual  yield  of  a  good  tree  of  sixteen  or 
eighteen  years'  growth,  and  covering  about  600  square  feet  surfiEtce,  is 
about  10  lbs.,  which,  at  an  average  of  2«.  per  lb.,  gives  a  value  of 
produce  per  acre,  per  annum,  of  over  702.,  exclusive  of  the  yield  of 
mace,  1  lb.  each  tree,  which  at  4«.  is  equal  to  102.  more.  The  fruit 
of  the  nutmeg  takes  nine  months  to  mature. 

In  the  year  1619,  the  Dutch  took  possession  of  the  Spice  Islands, 
and  while  encouraging  to  the  utmost  of  their  power  the  culture  of  the 
nutmeg  tree  in  a  few  of  them,  ruthlessly  destroyed  all  the  trees  in  the 
surrounding  islands.  Two  years  after  the  occupation  of  the  Moluccas 
by  the  British  in  1796,  the  nutmeg  tree  was  planted  at  Bencoolen,  in 
Sumatra,  and  shortly  afterwards  the  culture  was  undertaken  in  the 
Straits  Settlements. 

The  Banda  islands,  where  nutmeg  culture*  is  carried  on  by  the 
Dutch,  are  Great  Banda  or  Lonthoir,  Neira  and  Ay.  The  annual 
production  there  in  the  fifteen  years  ending  1854,  was  579,321  lbs.  of 
nutmegs,  and  137,392  lbs.  of  mace.  There  are  about  thirty-four  nut- 
meg (^rdens  there.  These  differ  in  size,  the  number  of  trees  vary- 
ing from  4000  to  28,000,  and  the  produce  is  from  5000  to  82,000  of 
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nntmega.  Tlioeo  aro  classed  iuto  mcdiniu,  inftsrior,  uid  broken  uula, 
utd  the  lOMH)  into  guod  and  cliips.  Aa  tko  oonBnniption  would  seom 
to  bo  iucre*aiag,  and  tlio  prodnction  dutw  not  keep  pace,  tlio  tkIuu  la 
likely  to  rise,  olUiough  tko  price  has  doubled  in  tbo  lust  two  y enrs.  In 
lt(63,  tlie  ootnbinod  sbipmunte  of  nutmogB  and  idaco  from  Javit  were 
900,000  IbB.  In  1870  tho  sLipment  of  natmogB  aluue  was  6^31  piculs; 
and  in  1871,  8107  ptcula,  of  wliioh  more  tlwa  a  fourth  wout  to  tke 
United  States. 

The  British  production  in  the  Straits  Settlements  twenty  yoftrs  »go 
exceeded  the  Dutch  crop,  the  total  yield  of  the  Bnndas  in  185S,  being 
but  4032  picula  of  nutmegs  and  1000  of  mace.  Tko  production  trf 
Pinaiig  olono  (excluaive  of  Singapore)  was  aa  follows,  for  ton  yotts 


Yo« 

«.u^. 

Mux.                  TtUL 

plcuk. 

picuk.         1 

1848-47 

1,096       1 

661 

8. 738 

2,178 

666 

2,8M       ' 

ma-50 

2,086 

650 

2,743      1 

185fr-51 

2,664 

731 

8,319      1 

1851-52 

2,625 

esG 

1852-53 

a,(m 

781 

3,801       1 

1853-54 

2.768 

887 

3, 653 

18S4-55 

3,294 

898 

4,ia2    ' 

1855-56 

4,G34 

1,340 

5,0e4      1 

Total 

2G.7M 

8,003 

34,758 

I 


The  following  ahows  tke  deoeonial  progress  of  tke  ezpcois  from 
Pfnang,  in  pionls : — 


Tkere  were,  in  I860, 14,603  aorea  andfr  culture  with  smoes  of  all 
kinds,  namely,  18,163  in  Pioang,  and  1349  in  FroTinoe  Wellealey. 
Pinai^  BStmegB  are  always  ekif^wd  in  the  natural  state,  and  not 
limed. 

In  1848,  there  were  1190  soreii  nnder  nutmeg  trees  in  Singapore, 
containing  71,400  treee,  wkioh  prodnoed  624  owts.  of  nutm^  and 
166  cwts.  of  maoe.  In  1855,  tkere  were  2689  nutmeg  trees  bearing, 
and  84,000  young  trees.  Tke  production  was  but  89,879  tiutmegs, 
wkick  were  tiien  valued  at  8^  dollars  per  1000. 

Tke  island  plantations  in  Singapore  and  Pinang  kave  nerer  re- 
ooTsred  tko  severe  blight  whiok,  in  1867,  destroyed  nearly  every  nut- 
meg tree  then  in  existenoo.  The  plantations  at  tkat  time  were  yielding 
at  tke  rate  of  SOL  to  401.  per  sore.  The  lands  formerly  in  nntmeg 
oultiration  are  now  plantM  witk  ooooa-not  and  other  fttdt  faeos, 
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which,  although  not  so  valimble  as  the  nutmeg,  yield  a  hir  return  for 
the  capital  and  labour  expended.  The  Chinese  have,  however,  lately 
commenced  to  replant  the  nutmeg  tree,  and  with  every  prospect  of 
success. 

In  1867, 485,123  cwts.  of  nutmegs  valued  at  50,5592.,  and  5416  cwts. 
of  mace,  valued  at  78542.,  were  shipped  from  the  Straits  Settlements. 

Our  imports  of  unenumerated  spices  from  Singapore  in  the  last  five 
years  (excdnsive  of  pepper)  are  stated  below ;  Singapore  is,  however, 
the  entrepdt  of  the  Eastern  Archipelago,  and  receives  large  quantities 
from  Sumatra  and  Borneo : 


Yew. 

Qaantity. 

VAlue. 

IbB. 

£ 

1871 

640,544 

45,821 

1872 

1,282,066 

112,242 

1873 

552.719 

48,867 

1874 

836,882 

45,327 

1875 

432,992 

54,656 

From  the  west  coast  of  Sumatra  there  was  shipped  in  1872,  1953 
piculs  of  nutmegs,  and  403  piculs  of  mace ;  in  1873,  2237  piculs  of 
nutm^s  and  568  of  mace.  In  1874,  from  the  southern  division  of 
Padang  alone,  284  piculs  of  nutmegs  and  28  of  mace;  130  piculs 
of  the  nutmegs  were  sent  to  Pinang. 

The  cultivation  of  nutmegs  is  much  in  fieivour  in  Jamaica  just  now, 
and  2000  plants  are  under  propagation  in  the  Qovemment  Botanic 
Garden  for  distribution.  A  fine  nutmeg  tree  there  is  stated  to  have 
had  upwards  of  4000  unusually  large  fiuit  upon  it.  The  valne,  cal- 
culating ninety  nuts  to  the  pound,  would  be  44  lbs.,  worth  at  least  3«., 
or  in  all  62.  12«. 

The  Island  Botanist  reports  as  follows  on  the  culture  of  the  nut- 
meg:— 

^  This  plant,  I  consider,  is  the  most  generally  prized,  as  it  is  un- 
doubtedly the  most  frequently  applied  for  of  iJl  that  are  under 
cultivation.  Notwithstanding  this,  and  that  the  plant  has  been  intro- 
duced into  this  island  some  forty  or  fifty  years,  and  has  yielded 
thousands  of  fruits  annually  during  the  greater  part  of  that  time, 
there  are,  as  nearly  as  I  am  enabled  to  judge,  not  more  than  probably 
fifty  bearing  trees  in  the  whole  island;  and  this,  too,  in  a  country 
where  the  tree  yields  fruit  of  the  finest  quality,  and  in  the  utmost 
profusion.  The  great  majority  of  the  bearing  trees  are  in  the  imme- 
diate vicinity  of  Baik.  In  my  recent  tour  throughout  a  great  part  of 
the  island  I  found  that  nutmegs  were  unknown  to  cultivation,  alUiough 
large  tracts  through  which  I  passed  are  admirably  adapted  for  their 
growth.  I  consider  that  the  cultivation  of  this  tree  deserves  the 
utmost  encouragement,  especially  amongst  the  peasantry,  as  I  am 
strongly  indin^  to  think  that  as  a  remunerative  industry  even  coffee 
would  find  in  it  a  very  formidable  rival. 

"  The  nutmeg  trees  at  Castleton  are  now  beginning  to  bear,  and 
about  150  plants  have  been  recently  planted,  imd  this  number  will 


ai  irom  lOOO  to  r>()<M)  fruit." 

Nutnu'LTS  an'  vahu'tl  u  good  (1( 
tlu'  In'.^t  ;  thus,   tlioso  of  08  to 
Biutill,  120  to  tlio  lb.,  will  bo  woi 

TIio  Bhapo  of  the  nutmeg  varic 
and  ogg-shapcd,  but  tho  noaror  t 
more  highly  aro  thoj  2)rizod.    Th 
round,  and  tho  largest  and  finest  > 
of  an  ounco  each.     They  should  \ 
bitter,  and  when  pierced  exude  an 

It  was  at  one  time  thought,  for 
receive  a  great  development  in  Fn 
want  of  proi>er  care,  or  public  infia 
difference,  the  nutmeg  plantations  ^ 
standing  rei)oated  trials  in  various 
Indies,  and  America,  the  nutmeg 
succeeds  only  in  the  localities  of  tl 

In  1864,  ihero  was  a  small  expor 
lbs.  of  mace  from  Reunion,  and  ii 
larger,  but  the  production  has  dedi 

A  fraud  is  often  practised  in  disj 
up  the  holes  with  mastic.  They  ar 
essential  oil  by  distillation,  or  ste< 
when  distilled  with  water  a  volatile 
proportion  of  about  2^  per  cent.,  a 
properties.  A  concrete  oil,  known  1 
from  the  Moluccas ;  it  is  prepared  I 
submitting  them  to  pressure.  The  h 
also  yieldjs  an  oil  by  expression. 

Wild  nutmegs  of  a  longer  shape  i 
or  tometUoM^  and  are  often  itv^-^-^-' 
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species  of  Myristica,  which  are  in  use  in  various  parts  of  the  world, 
but  as  ihej  are  much  inferior  in  their  qoalitios,  and  are  not  found  in 
commerce,  it  is  unnecessary  to  describe  them  here. 

Macs  is  the  reticulated  scarlet  arillus  enveloping  the  thin,  dark 
brown,  glossy,  oval  shell  which  covers  the  nutmeg.  When  dry,  the 
mace  becomes  yellow,  brown  and  brittle.  In  preparing  it,  it  is  said  to 
be  first  steeped  in  a  weak  salt  solution,  which  renders  it  supple  and 
preserves  the  aromatic  principle. 

In  1830,  the  duty  on  mace  was  higher  than  on  nutmegs,  being  3«.  6(2. 
per  lb.  on  British  produce,  and  4«.  6(2.  on  foreign ;  the  home  consump- 
tion then  was  12,600  lbs.  In  1835,  it  had  increased  to  18,835  lbs. 
The  duty  was  then  fixed  at  28. 6(2.  for  all  descriptions,  and  in  1852  the 
consumption  was  21,485  lbs.  In  1853,  the  duty  was  lowered  to  Is. 
per  lb.,  and  the  consumption  had  increased  in  1859  to  34,714  lbs. 

The  following  figures  show  the  imports  of  mace  as  far  as  they  have 
been  officially  recorded  by  the  Board  of  Trade : — 


Lbs. 

1862 81,689 

1863 48,649 

1864 55,175 

1865 63,563 

1866 110,789 


Lbs. 

1867 26,269 

1868   ..      .*      ..     88,966 

1869 75,922 

1870 60,869 


The  shipments  of  mace  from  Java  in  1871  were  2101  piculs,  and 
from  Padang,  in  Sumatra,  457  picul& 

Nutmegs  and  mace  are  employed  chiefly  as  condiments  for  ordinary 
purposes,  for  which  they  are  admirably  suited  by  their  agreeable  taste 
and  stimulating  properties.  As  remecQal  agents  they  owe  their  activity 
to  the  volatile  oil  which  they  contain,  and  when  administered  in 
moderate  quantities,  produce  the  usual  effect  of  the  other  spices.  Their 
use  requires  caution  in  those  subject  to  apoplexy  and  other  cerebral 
affections,  as  they  possess  narcotic  properties.  Taken  in  small  quanti- 
ties these  spices  assist  digestion,  dispel  flatulency,  strengthen  the 
viscera,  and  stop  dysentery. 

Cassia  and  Other  Spioe  Barks. — Many  of  the  trees  of  the  Laurel 
family,  to  which  the  Cinnamon  and  Cassia  belong,  contain  an  aromatic 
principle,  which  resides  in  many  parts,  such  as  the  bark,  loaves,  and 
fruit  Of  this  we  have  instances  in  the  berries  and  leaves  of  the 
bay  (^Laurus  nobilis) ;  the  latter  are  used  for  flavouring  custards,  pud- 
dings, &o.    Figs  imported  into  this  country  are  also  packed  in  them. 

Laurel  loaves  in  Greece  are  more  aromatic  than  in  other  localities. 
It  seems  as  if  in  warmer  climates  the  aromatic  principles  of  plants 
are  more  profusely  developed,  like  the  bittor  and  astringent  principles 
in  the  colder  regions.  In  America  the  bark  and  wood  of  Sassafrtis 
officinale  have  a  pleasant  aromatic  odour,  which  leads  to  a  considerable 
commerce.  In  the  United  States  the  essential  oil  obtained  from  it  is 
used  to  give  a  pleasant  flavour  to  effervescing  drinks,  tobacco,  and 
toilet  soaps.  The  bark  of  a  Brazilian  tree,  meapilodaphne  pretiasaj 
resembles  the  true  sassafras  in  odour.  There  is  a  thick  sassanras  bark 
produced  in  Burmah,  Hartaban,  and  other  parts  of  India.  An  eastern 
sassafras  is  obtained  in  Sumatra  from  SoMofraa  Parihenoxykmf  and  in 
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Ncpfil  from  S.  glanduli/emm  ;  wliilo  tlio  bnrk  of  Bmzoin  odorifa 

of  North  America  is  also  higlily  aromatic,    H\i&\Mrk  of  Aiherotpermt 

mosc^atum  of  Tasmania  is  pleasautly  orouiutic.  Tlis  aroniAtic  Mdjunbo 
bark  [Crotim  MalanAc),  of  Central  America,  ia  said  to  be  used  in  the 
Uuited  States  for  adulterating  spioes. 

Tlie  Bpioo  bush  {Oreodaphw  Califomifa)  a  loft;  tree,  baa  loaves 
^rhich  are  pnugeatly  aromatio,  and  tbo  epioo  wood  (Lindera  Bemotn) 
found  in  WeHtcm  Virginia  IiaH  a  bigbly  aromatic  vrood.  Sassafras 
nuts,  the  largo  separate  cotyledons  of  two  Louraceous  trees  of  Brazil, 
are  also  occasionally  met  with  in  oommeroo  and  usod  for  flaTonriug, 
Another  member  of  tbo  Laurol  family,  Daphnidium  Cubeba  of  NeM 
Ton  Esenbock,  has  berries  which  have  an  agreeable  warm  aromatio 
fliivonr,  and  are  used  as  spice  by  the  Cbiuoso. 

In  ancient  Italy  tbo  berries  and  flower  bnds  of  the  myrtle  wcro 
used  as  a  kind  of  spioe.  The  modorn  TuBcans  and  the  people  of 
Syria  and  Palestine  still  frequently  substitute  these  for  pepper  or 
flavouring. 

Caaeia  Bark. — Measrs.  Hanbury  aud  Fluckigor  have  fimuHhed 
more  ample  detoila  resi>ecting  this  bark  than  had  previously  been 
published,  aud  tbey  state  that  various  speoies  of  CiniMmomum  ocL-nr- 
ring  in  the  warm  countries  of  Asia  from  India  eastward,  afford  what  is 
termed  in  commerce  Cassia  bnrk.  Tlie  trees  are  extremely  variiiblo 
in  foliage,  and  inflorosconcc,  and  aromatic  prnpertii'^,  an.i  tljo  liis- 
tiuctness  of  several  of  the  speoies  laid  down  even  in  recent  works  is 
BtiU  tmoertain.  At  present,  neither  botanists,  phannaoologists,  or 
^oe  dealers  are  able  to  point  out  ohoraoteristios  by  which  to  dis- 
tinguish the  barks  of  this  group,  or  even  to  give  d^nita  names  to 
those  found  in  our  warehouses. 

The  bark  which  bears  par  exceUenee  the  name  of  cassia,  or  oassiA 
liguea,  and  which  is  distingiiiBhed  on  the  Continent  as  Chinese  oinn*- 
mon,  is  a  production  of  the  provioes  of  Ewai^-se  and  Eweichan  in 
SouQiem  China.  Cassia  lignea  ia  also  produced  in  the  Ebasyo  moun- 
tains in  Eastern  Bengal,  whence  it  is  broi^ht  down  to  Oalcatta  for 
shipment.  In  this  region  there  are  three  speoies  of  cinnamon,  grow- 
ing at  1000  to  4000  feet  above  the  sea-level,  and  all  have  bark  with 
the  flayonr  of  cinnamon,  more  or  less  pure ;  they  are  CinnaMomum 
Muri/olium,  Nees;  0.  pauciflontm,  Nees;  aud  0.  Tamala,  Nees. 
C.  inert,  Beinw.  a  veij  valuable  species  oocnning  in  Continental 
India,  Ceylon,  Tavoy,  tTava,  Sumatra,  and  other  islands  of  the  Indian 
Arohipcl^o,  and  possibly,  in  the  opinion  of  Thwaitea,  a  mere 
variety  of  C.  Zet/fanteum,  but,  according  to  Meissner,  well  dis- 
tinguished by  its  paler,  thinner  leaves,  its  nervation  and  the  cha- 
racter of  its  aroma,  would  appear  to  jrield  the  Cassia  bark  or  wild 
oimumon  of  Southern  India.  0.  TamaJa,  Fr.  Neee  et  Eberm,  which, 
besides  growing  in  Ehasya,  is  fonnd  in  the  oontiguons  regions  of 
Silhet,  Sikkim,  Nepal,  and  Knmaon,  and  even  leachee  Australia, 
probably  aS'ords  some  Cassia  bark  in  Xorthem  India,  Large  qnan- 
tities  of  a  thick  sort  of  oaasia  have  at  times  been  imported  from 
Singapore  and  Batavia,  much  of  which  is  produced  in  Sumatza.  In 
the  absence  of  any  very  reliable  infimnfttion  as  to  its  botwtiatl 
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Boorces,  we  may  suggest  as  mother  plants  C.  ctusia,  BL  and  C  Bur^ 
manni,  Bl.  var.  a.  Chinenae,  both  stated  by  Teijsman  and  Binnendijk 
to  be  cultivated  in  Java.  The  latter  species  growing  also  in  the 
Philippines,  probably  affords  the  cassia  bark  which  is  shipped  from 
Manila  (^Phanmicographia), 

The  bark  is  stripped  off  by  running  a  knife  along  the  branch  on 
both  sides,  and  then  gradually  loosening  it,  and  after  it  is  taken  off  it 
is  suffered  to  lie  for  twenty-four  hours,  during  which  it  undergoes  a 
kind  of  fermentation,  and  the  epidermis  is  easily  scraped  off.  The 
bark  soon  dries  into  the  quilted  shape  in  which  it  is  brought  to 
market.  In  Ohina  it  ranges  in  price  from  8  to  25  dollars  per  picul. 
It  is  there  used  to  flavour  medicine,  and  for  making  incense.  The 
extreme  tender  ends  of  the  branches  of  the  tree  are  also  used  as  a 
spice. 

Of  late  years  no  separate  account  has  been  taken  by  the  Board  of 
Trade  of  Oassia  bark,  but  we  can  get  at  some  details  of  the  special 
commerce  by  referring  back  to  the  official  returns  of  a  few  years 
l)ast.  The  imports  and  value  of  this  spice  bark  were  as  follows 
in  the  years  specified : — 


Yeor. 

Qaaotlty. 

Value. 

Year. 

Quantity. 

Value 

lbs. 

£ 

Ibe. 

£ 

1856 

1,408,021 

46,575 

1864 

885.936 

34,096 

1857 

454,538 

20,575 

1865 

1,117,909 

43,481 

1858 

819,198 

35,705 

1866 

349,349 

12,346 

1859 

9^9,729 

32,780 

1867 

521,852 

23,579 

1860 

580,560 

22,142 

1868 

568,212 

29,518 

1861 

283,869 

11,247 

1869 

530,537 

25,072 

1862 

580,141 

20,180 

1870 

875,991 

40,612 

1863 

1,086,985 

41,263 

If  we  trace  the  re-exports  of  oassia  bark  in  the  years  for  which  the 
shipments  have  been  enumerated,  we  find  that  there  is  but  a  small 
consumption  of  it  in  this  country,  not  more  than  about  40,000  lbs.  a 
year  on  the  average.  The  bulk  of  the  receipts  go  to  the  Continent, 
true  cinnamon  bark  being  preferred  here. 

The  re-exports  of  Oassia  bark  were  in 


Year. 

QuanUty.       !         Value. 

Year.             Quaottty. 

Value. 

1866 
1867 
1868 

lbs. 
538.672 
534,735 
362,329 

25.963 
24,361 
18,693 

1869 
1870 

lbs. 
544,422 
611,123 

£ 

26,699 
27,192 

In  1872  the  value  of  the  Cassia  lignea  bark  shipped  from  the 
fourteen  Chinese  ports  open  to  commerce  was  11,691,834  dollars ; 
and  in  1878, 14,007,924  dollars.  Some  Cassia  bark  is  shipped  from 
Fadang  to  the  United  States. 

There  has  been  a  very  large  and  steady  increase  in  the  export  of 


this  prcMlact  yeAt  hy  jcu  from  Cantoo,  aa  will  be  seen  by  the  foUaVf  I 

ing  fignroB :— 


Y«r. 

ttatnMV- 

»*.. 

Y-r. 

^Mmutr. 

,^  m 

1862 
I8G3 
1S64 

i8ta 

1866 

8,37* 
I3,8fil 

23,9U0 

dallon. 
130.080 
139,175 
228,871 
39S.77IJ 
455,113 

1867 
1888 
1869 
1871 
1872 

36,055 
40.686 
61.220 
76,464 

UQ.SS5        ■ 
731,098        ■ 
860,486         ■ 

The  im 
have  been 

aorta  of  api 
as  follows  ( 

cos  of  all  kuids  from  China  into  tliia  coantrv  ^1 
ho  bulk  of  this  is  Coaeia  btkrk) :                              ■ 

Y«. 

Qonnlll)'. 

Vnl«^ 

Vw,      1      Quuiuiy. 

r^    m 

1870 
1871 

1872 

888.913 

BS7,10l 

1,863,507 

32,695 

17,080 
65,683 

1               ItA 

1873      1      BSI.S&e 
1871     .  2,7sa,2ia 
1875         1,206,598 

32,775          ■ 
SO.tM           ■ 
35,608           ■ 

Oasbia  BuDfl  are  the  imnutare  &niw  gathorod  and  dried  of  sorerftl 

Bpeoiea  of  Oinnamon,  chiefly  the  Ohinese  Oaada  lignea.     They  axe 
need  in  confectionery,  having  the  flavour  and  pnngenoy  of  CMai». 
The  average  quantity  imported  in  each  of  the  thirteen  yeftiB  ending 
with  1812  was  4023  lbs.,  and  we  oonsnmed  about  6700  Ibo. 
We  received  in 


T«r. 

QnwitKr. 

V^„. 

T-.. 

QotnUtr.      1        ytnt. 

1867 
1868 

7,355 
SO, 676 

467 
8,S65 

1869 
1870 

S9.S61 
19,m 

8.000 
2,226 

No  mote  recent  tetame  have  been  pnbliehed  of  the  imports.  la 
Bonthem  India  the  more  matured  fruits  of  one  of  the  variettes  of 
fTiRtiamonium  men,  Beinw.  are  collected  for  use,  bnt  are  very  inferior 
to  the  Chinese  oastda  bnds. 

When  gathered  yonng,  the  receptacles  completely  envelope  tbe 
embryo  seed,  which  progressively  protmdes,  bnt  oontinnes  firmly  em- 
braced by  the  reooptacle.  The  bads  are  of  vuioos  sisee,  luving 
the  appe&ranoe  of  nails  with  roundish  heads.  If  completely  dried  the 
receptacle  is  nearly  black. 

Cassia  bnda  are  shipped  from  Canton,  bnt  the  exports  have  mnch 
declined.  Bondot  estimated  them  as  averaging  in  1848  63,S33  lbs.  a 
year.  In  1866  only  31,066  lbe„  and  in  1867  bnt  32,000  lbs.  were 
shipped  from  Canton. 

CiKMAHOH.— 'The  Cinnamon  of  commerce  is  the  onnnatio  bark  of  • 
species  of  lanrel,  Citmamomntn  Zeglawmm,  Breyne.  Iti  frvit  is  » 
small  berry  in  the  form  of  on  olive,  with  a  InnieL    The  barit  ia  onn- 
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posed  of  thin  layers  which  are  separate,  and  which,  cut  in  lengths,  are 
exposed  in  the  sun,  and  curl  up  in  drying.  Good  cinnamon  should  be 
fine,  thin,  brittle,  of  a  yellowish  brown,  and  aromatic.  It  is  one  of 
the  delicate  spices  of  the  table,  and  is  also  used  in  medicine. 

In  the  <<Feuille  de  la  Guyane"  for  1820,  of  Guisan,  page  339,  it  is 
represented  as  a  very  hardy  plant,  growing  well  in  all  situations, 
soils,  and  aspects,  on  the  summits  of  mountains,  on  the  borders  of 
streams  which  wash  its  roots ;  in  alluvial  soils,  thoroughly  or  badly 
drained,  it  is  stated  to  succeed  well.  This  differs,  however,  from  the 
opinions  entertained  in  Ceylon,  where  cinnamon  of  a  superior  quality  is 
restricted  to  sandy  soils.  Leblond  remarks  that  every  part  of  the 
tree  is  important,  and  can  be  applied  to  some  useful  purpose,  the 
wood,  leaves,  fruit,  and  bark.  The  roots  even  yield,  by  distillation,  a 
camphor  of  a  better  quality  than  that  ordinaorily  us^  in  medicine. 
The  old  trunks  furnish  resinous  knots  which  have  the  odour  of  rose- 
wood, and  can  bo  advantageously  employed  for  f amiture ;  the  leaves 
furnish  an  oil  appreciated  by  perfumers ;  a  distilled  water  from  the 
flowers,  besides  the  soft  and  pleasant  odour,  sweetens  the  worst  breath, 
animates  the  spirits,  and  diffuses  its  pleasant  perfume  wherever  it  is 
used.     A  decoction  of  the  fruit  furnishes  a  useful  wax. 

The  cinnamon  is  raised  most  readily  from  seeds,  although  the  fine 
kinds  are  propagated  in  Ceylon  by  layers,  and  they  differ  in  the  degree 
of  aromatic  principle  or  flavour  just  as  much  as  the  nutmeg  varies 
in  respect  of  size,  but  the  quality  of  the  seedlings  can  always  be 
ascertained  in  the  seedling  bud  by  tasting  the  loaves. 

Cinnamon  was  held  in  high  esteem  in  the  most  remote  times  of 
history.  In  the  words  of  the  learned  Dr.  Vincent,  Dean  of  Weei- 
minster,  it  seems  to  have  been  the  first  spice  sought  after  in  all 
oriental  voyages.  Both  cinnamon  and  cassia  are  mentioned  as 
precious  odoriferous  substances  in  the  Mosaic  writings  and  the  dif- 
ferent Biblical  works,  also  by  many  of  the  writers  of  antiquity ;  and 
from  the  accounts  which  have  thus  come  down  to  us,  there  appears 
reason  for  believing  that  the  spices  referred  to  were  nearly  the  same 
as  those  of  the  present  day.  That  cinnamon  and  cassia  were  ex- 
tremely analogous,  is  preyed  by  the  remark  of  Galen,  that  the  finest 
cassia  differs  so  little  from  the  lowest  quality  of  cinnamon  that  the 
fiirst  may  be  substituted  for  the  second,  provided  a  double  weight  of 
it  be  used  (Pharmacographia).  This  bf^k  was  an  article  of  export 
from  India  in  the  time  of  the  author  of  the  Periplus  of  the  Erythinan 
sea,  and  even  long  before  it  was  much  used  among  the  masters  of  the 
ancient  world.  Nero  is  reported  to  have  burnt  a  quantity  of  cinna- 
mon and  cassia,  at  the  funeral  of  Pbpposa,  greater  than  the  countries 
from  which  it  was  imported  produced  in  one  year.  Marco  Polo,  the 
Venetian,  incidentally  mentions  this  spice  in  several  places,  but  gives 
this  name  to  wrong  articles  sometimes.  Caraar  Frederick,  a  country- 
man of  Marco  Polo,  who  travelled  in  Asia  about  aj>.  1663,  describes 
the  process  of  gathering  the  spioe  in  Ceylon. 

The  roots  of  the  cinnamon  tree  are  branchy  and  ligneous ;  the  bark  of 
these  roots  has  the  pungent  smell  of  camphor,  with  the  deUoious  odour 
of  cinnamon,  and  yieldis  camphor  by  distillation.  The  wood  of  the 
tree  is  light,  fibrous,  and  inodorous.      The  trunk  is  from  12  to  18 
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incbes  in  diamotor,  rising  to  the  height  of  from  20  to  30  feet ;  it 
grows  irrogHlar  nud  knotty;  the  eitemftl  bark  is  thick,  rongh,  and 
ecabroas,  and  of  an  ivah  colour  ;  tho  itmer  hnrk  is  reddish.  The  bark 
of  tho  young  shoot  ia  often  speckled  with  dHrk-greea  and  light- 
oraugo  oolonrs.  Tho  branches  ore  thick  nnd  spreading,  luid  shoot 
forth  horizontally  or  inclining  dovnwarda ;  thoy  &ro  covered  with 
nnmerona  oblong  leaves  growing  in  pairs  opposite  to  each  other. 
Wlien  firet  deTelo]>ed,  these  leaves  aro  of  a  bright  red  hue,  then  of  a 
pale  yellow,  and  when  arrived  at  maturity  of  a  dark  olivo  colour.  At 
full  growth  they  ore  from  fi  to  0  inahcs  long,  and  from  2  to  3  inches 
hroad.  The  upper  sorfnoo  is  smooth  and  aliining,  and  of  a  darker 
green  than  the  under  side,  Tho  petiole  has  the  odour  and  taste  of 
cinnamon.  The  plants  bloom  in  January  and  February,  and  the  seed 
ripen  in  June,  July,  and  August.  Many  white  flowers  grow  on  one 
pedimcle.  Their  smell,  though  not  strong,  is  eiceedingly  pleasant, 
resoLubling  a  mixture  of  the  rose  and  lilac.  The  fruit  is  an  oval 
berry,  larger  than  black  onrrants,  and  adheres  in  the  manner  of  an 
aooru  to  the  receptacle,  which  is  thick,  green,  and  heiangnlar.  The 
leaves  when  full  grown  emit  a  strong  aromatic  odour  on  being  bruised, 
and  have  the  pungent  taste  of  cloves. 

The  prepared  bark  of  this  treo  ta  the  cinnamon  of  commerce. 
Diversities  in  the  inolity  of  cinnamon  do  not  appear  to  arise  from  any 
varioticH  of  l!io  jilaiit,  but  froni  care  and  skill  in  tho  preparation,  the 
soil  and  temperature  of  the  country,  the  age  and  health  of  the  plant. 
It  is  rarely  found  worth  collecting  except  in  the  southern  and  western 
aspects  of  Ceylon.  Beyond  certain  liinits  the  bark  is  never  of  a 
good  quality,  as  it  is  powerfully  afieoted  by  local  oiroumstanoes. 

The  Karuwa  of  the  Malabar  coast  has  been  considered  by  many 
botanists  as  identical  with  the  Laurvs  Gattia,  but  it  is  said  that  specific 
difference  can  be  diaoovered  between  the  cinnamon  tree  of  Ceylon  and 
the  karuwa.  The  prepared  bark  of  tho  karuwa  is,  according  to  good 
authority,  inferior  to  the  best  Ceylon  cinnamon.  It  is,  however^ 
allowed  to  be  superior  to  the  produoe  of  the  cinnamon  tree  which  is 
found  on  the  northern  and  eastern  part  of  the  island.  Linnaww, 
deceived  by  tho  name  of  Launu  Catsia,  was  misled,  and  asoribea 
qualities  to  that  tree  which  it  does  not  poaseaa. 

The  cinnamon  plant  delights  in  a  silicions  soil,  with  an  admiztnre 
of  vegetable  mould,  in  which  only  it  prodnoee  the  sweet  taste,  aro- 
matic smell,  and  the  pale  brown  or  russet  colour  which  rendsis  it  so 
valuable  as  an  article  of  commerce  and  useful  as  spice,  for  it  haa 
generally  happened  that  plants,  even  of  the  gentiine  kin^  when  thej 
grow  in  valleys  or  marshy  ground,  or  on  land  subject  to  inii)idati<mB, 
lose  their  chsjaoteristia  properties ;  two-ninths  of  the  plants  growing 
in  Battioolea  and  Chilaw,  allowed  to  be  of  the  genuine  k^d,  are 
deffcient  in  smell  and  taste,  and  consequently  less  useful  or  valuable ; 
and  the  cinnamon  grown  in  the  valleys  of  Moronea  Corle,  the  soil  of 
which  is  marshy,  yields  a  bark  of  inferior  quality.  Again,  Uie  plants 
which  are  raised  in  Bombay,  from  seeds  and  seedlings  sent  ihiuier  at 
an  early  period  of  the  British  rule  in  that  island,  aluongh  theiy  grew 
luxuriantly,  produced  bark  of  aa  inferior  quali^,  whudi  waa  not 
rained  as  an  article  of  oommeice. 
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Besides  the  inferiority  in  smell,  taste,  and  ooloor,  which  invariably 
marks  plants  grown  in  any  other  than  a  silicioos  soil,  a  disadvantage 
of  no  little  importance  to  the  grower  has  been  observed  to  follow. 
Whilst  the  stumps  of  plants  grown  in  silicions  soil  shoot  forth  rapidly, 
and  are  fit  to  be  peeled  a  second  time  within  a  period  of  but  four  or 
five  years,  and  produce  bark  superior  in  quality  to  that  peeled  at  first, 
those  grown  on  a  hilly  or  marshy  soil  require  not  less  than  six  years 
before  they  can  undergo  a  second  peeling,  and  yield  bark  less  in 
quantity  and  inferior  in  quality  to  that  peeled  at  first. 

When  the  ground  is  prepared  for  planting  cinnamon,  the  low  brush- 
wood and  young  trees  are  cut  down,  but  lofty  trees  are  allowed  to 
remain  at  intervals,  as  it  is  found  that  the  tender  plants  thrive  better 
under  shade  than  when  exposed  to  the  direct  rays  of  the  sun.  The 
planting  usually  takes  place  when  the  seeds  are  ripe  ;  for  this  purpose 
a  line  is  stretched  across  the  ground,  and,  guided  by  it,  the  pluiter 
turns  up  about  a  foot  square  of  ground  at  intervals  of  six  or  seven 
feet.  The  brushwood  and  branches  having  been  previously  burnt, 
their  ashes  are  then  spread  upon  the  newly  dug  spots,  and  into 
each  of  them  four  or  five  cinnamon  berries  are  sown  in  holes  made 
with  a  dibble ;  they  are  then  covered  with  earth,  and  branches  of 
trees  are  laid  over  the  parts  to  prevent  the  earth  from  becoming 
parched,  and  to  protect  the  young  shoots  as  soon  as  they  come  forth. 
This  takes  place  in  about  fifteen  or  twenty  days;  sometimes  the 
berries  are  sown  in  nurseries,  and  the  young  plants  are  transplated 
in  the  months  of  October  and  November.'  In  fSeivourable  situations 
shoots  attain  the  height  of  5  or  6  feet  in  about  six  or  seven  years,  and 
a  healthy  bush  will  then  afford  two  or  three  shoots  for  peeling.  In 
a  good  soil  every  second  year  from  four  to  seven  shoots  may  be  cut 
from  one  tree ;  thriving  shoots  of  four  years'  growth  are  sometimes  fit 
for  cutting.  As  four  or  five  seeds  are  usually  sown  in  one  spot,  and 
in  most  seasons  the  greater  part  germinate,  the  plants  grow  in 
clusters  not  unlike  a  hazel  bush.  If  the  season  be  unusually  dry 
many  of  the  seeds  fiiil,  while  the  want  of  moisture  is  often  &tal  to 
the  young  shoots,  so  that  it  is  sometimes  necessary  to  plant  a  piece  of 
ground  several  times  successively.  A  plantation  of  cinnamon,  even 
on  good  ground,  cannot  bo  expected  to  make  much  return  until  after 
the  lapse  of  eight  or  nine  years.  This  plant  is  sometimes  propagated 
from  shoots  cut  from  large  trees,  by  layers,  or,  lastly,  by  transplanting 
large  stumps. 

The  metiiod  of  culture  by  seeds  is  considered  the  least  advantageous, 
as  the  trees  are  longer  before  they  arrive  at  perfection. 

If  cultivated  from  shoots,  the  sprouts  must  be  continually  watered, 
or  they  will  not  thrive.  Those  selected  for  the  purpose  should  be 
very  young,  not  having  more  than  three  leaves ;  if  older  they  die. 

The  third  method,  by  layers,  is  reoonmiended  by  Dr.  Wight,  since 
the  numerous  side  branches  which  issue  from  the  bottom  of  the  trunk 
always  furnish  a  plentiful  supply  well  adapted  for  layering.  The 
transplanting  of  the  old  roots  is  a  plan  of  modem  adoption,  and 
the  practice  is  much  approved,  sinc^  they  yield  shoots  of  the  usual 
size  twelve  months  after  tiiey  haye  been  placed  in  the  ground.  Great 
care  is,  however,  necessary  in  tiieir  removal,  for  should  any  of  the 
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on  wickerwork  shelves,  and  exposed  to  the  son.  When  sufficiently 
dry  it  is  made  up  into  bundles  of  about  30  lbs.  weight  each;  previous 
to  preparing  for  shipment,  they  are  subjected  to  the  process  of 
assortment. 

The  bark  of  large  shoots  or  thick  branches  of  trees  produces  coarse 
cinnamon.  Occasionally  the  external  pellicle  of  this  kind  is  scraped 
off,  which  thins  the  cinnamon  and  improves  its  colour.  It  is,  however, 
even  then  thicker  and  of  a  darker  colour  than  that  of  good  quality, 
while  it  is  of  a  very  inferior  flavour,  and  is  disagreeably  pungent 
This  sort  is  always  rejected  by  the  Inspectors  as  unfit  to  be  exported 
to  Europe.  The  bark  of  very  young  and  succulent  shoots  is  likewise 
of  an  inferior  quality,  and  is  of  no  commercial  value.  It  is  very  thin, 
and  of  a  light  straw  colour,  having  little  flavour,  and  that  evanescent. 
Shoots  exposed  during  growth  to  the  direct  rays  of  the  sun,  have  their 
bark  more  acrid  and  spicy  than  the  bark  of  those  which  grow  under  a 
shade.  A  marshy  soil  rarely  produces  good  cinnamon,  its  texture 
under  the  circumstances  being  cross-grained  and  spongy,  while  it 
possesses  but  little  aroma.  It  is  hardly  possible  to  discover  the 
cause  which  produces  the  varieties  in  the  quality  of  the  bark,  since 
shoots  from  the  same  tree  are  found  to  yield  cinnamon  of  very  different 
qualities. 

The  best  Ceylon  cinnamon  is  thin,  smooth,  and  of  a  light  yellow 
colour ;  it  admits  of  a  considerable  degree  of  pressure,  and  bends  before 
it  breaks,  the  fracture  is  thin  and  splintry ;  it  has  an  agreeable  warm 
aromatic  flavour,  with  a  slight  degree  of  sweetness.  When  masticated 
the  pieces  become  soft,  and  seem  to  melt  in  the  mouth. 

From  cinnamon  which  has  been  rejected  for  shipment,  an  essential 
oil  is  usually  extracted.  The  best  oil  of  cinnamon  sinks  in  water,  but 
when  inferior,  it  is  of  smaller  specific  gravity.  A  very  large  quantity 
of  bark  is  required  for  obtaining  only  a  small  portion  of  oil :  it  is 
reckoned  that  80  lbs.  of  newly-prepared  cinnamon  yield  about  6i  oz. 
of  heavy  oil,  and  2]^  oz.  of  light  oH. 

The  total  exports  of  cinnamon  from  Ceylon  have  been  as  follows : 


Y«ir. 

Quantity. 

Value. 

Year. 

Qoantity. 

Value. 

llM. 

£ 

lbs. 

£ 

1850 

644.857 

64,487 

1863 

734,038 

36,702 

1851 

508,491 

50,849 

'       1864 

776,675 

38,833 

1852 

427,667 

42,767 

1865 

850,973 

42,549 

1853 

956,280 

51.040 

!       1866 

890,484 

44,524 

1851 

784,284 

45,184 

1       1867 

1.017,750 

50.888 

1855 

730,600 

36,089 

i       1868 

2,056,509 

;02,825 

1856 

877,547 

45,370 

1       1869 

2,685,395 

134,270 

1857 

887,959 

52,574      1 

'       1870 

2,071,679 

103,584 

1858 

750.744 

37,537      ! 

!       1871 

1,359.327 

67,966 

1859 

879,361 

43,972 

1872 

1,267,953 

64,748 

1860 

675,156 

33,758      ; 

1873 

1,160,754 

58,038 

1861 

845.218 

42,261       1 

1874 

1,132,191 

53,077 

1862 

875,475 

43,776 

1875 

« 

1,407.010 

70,352 

There  was  long  an  export  duty  on  cinnamon  in  Ceylon;  this 
was  first  imposed  in  1882  on  the  abolition  of  the  Government 
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Vanilla. — One  of  the  most  pi 
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grows  from  thence  to  Peru,  on  th 
diffused   by  cultivation   througl 
Pacific  Islands.      The  plant,  wh 
green  inodorous  flowers,  grows  i 
tlie  trees  by  means  of  its  aerial  ro 

Mexico, — The  finest  vanilla  is  tl 
duction  are  the  coast  regions  of  tl 
the  culture  being  Jicaltc])ec,  in  th< 
obtained  on  the  western  declivity  « 
Oaxaco,  and  in  lesser  quantity  ii 
Yucatan.  The  eastern  parts  of  I! 
Vera  Cruz  and  Tampico,  about  4-a 
deaux.  Since  then  the  production 
importation  into  France  having  I 
48G3  lbs.  in  1872.  Papautta,  Yer 
The  value  of  the  export  of  va 
473,038S. 

The  culture  is  very  simple.  Sh 
fastened  to  trees  on  the  approacl 
touching  the  ground,  soon  strike  r 
plants  which  commence  to  fruit  in 
for  thirtv  or  forf^r      nni 
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dry  until  the  pod  loses  its  green  colour.  Straw  mats  covered  with 
woollen  blankets  are  spread  on  the  gronnd,  and  when  these  are  warmed 
through,  the  fruits  are  spread  on  them  and  exposed  to  the  sun.  After 
a  time  they  are  wrapped  in  blankets,  and  placed  in  boxes  covered  with 
cloth,  after  which  they  are  again  exposed.  In  about  twelve  hours  the 
fruits  should  become  of  a  conee  colour,  but  if  they  do  not  the  process 
is  repeated.  After  about  two  months*  daily  exposure  they  are  tied  up 
in  bundles  of  fifty,  and  packed  in  tin  boxes.  Five  qualities  of  vanilla 
pods  are  known :  the  best  is  the  primierd,  the  pods  of  which  are  twenty- 
four  centimetres  long,  and  proportionally  thick.  The  second  quality 
is  called  chica  prima,  the  pods  are  shorter,  and  two  count  as  one ; 
the  third,  sacate,  and  the  fourth,  vesaccUe,  are  still  smaller,  four  of  the 
latter  being  reckoned  for  one ;  they  are  gathered  before  they  are  ripe. 
The  fifth  and  poorest  quality  is  caUed  basura  ;  the  fruit  is  very  small, 
spotted,  and  much  cut  or  broken  about. 

The  following  is  another  method  of  preparing  vanilla  for  .the 
market :  About  12,000  of  the  pods  are  strung  together  by  their  lower 
end,  as  near  as  possible  to  the  footstalk ;  "  the  miole  are  plunged  for 
an  instant  into  boiling  water  to  blanch  them ;  they  are  then  hung  up 
in  the  open  air  and  exposed  to  the  sun  for  a  few  hours.  By  some 
they  are  wrapped  in  woollen  cloths  to  sweat.  Next  day  they  are 
lightly  smeared  with  oil  by  means  of  a  feather  or  the  fingers,  and  are 
surrounded  with  oiled  cotton  to  prevent  the  valves  from  opening.  As 
they  become  dry,  on  inverting  their  upper  end,  they  discharge  a  viscid 
liquor  from  it,  and  they  are  pressed  several  times  with  oiled  fingers  to 
promote  its  flow.  The  dried  pods,  like  the  berries  of  pepper,  change 
colour  under  the  drying  operation,  grow  brown,  wrinkled,  soft,  and 
shrink  to  one-fourth  of  their  original  size.  In  this  state  they  are 
touched  a  second  time  with  oil,  but  very  sparingly,  because  with  too 
much  oil  they  would  lose  some  of  their  delicious  perfume." 

In  Guatemala  the  Indians  of  Vera  Paz  collect  a  good  deal  of  vanilla 
growing  wild  in  the  woods  along  the  banks  of  the  river  Folochia,  and 
in  the  forests  to  the  north-west  of  Coban,  and  this  orchid  is  also 
found  growing  on  the  coast  of  Suchitepequez.  In  1874,  431  lbs.  wore 
shipped  from  Guatemala. 

It  appears  somewhat  remarkable  that  the  cultivation  of  vanilla  in 
the  British  West  Indies  has  not  been  largely  undertaken,  as  it  would 
be  attended  with  little  difficulty,  and  might  be  made  a  source  of  much 
profit  to  the  inhabitants.  But  even  in  Caraccas  and  Guiana,  where  the 
plant  grows  profusely  in  a  wild  state,  it  is  almost  entirely  neglected. 
It  has  been  attempted  in  Jamaica. 

Guadeloupe, — Some  small  attention  has  been  given  to  the  production 
in  this  French  island.  In  1869,  260  kilos,  were  gathered  there ;  in 
1871,  149  kilos,  were  shipped  to  France;  in  1872,  1496  kilos,  were 
raised;  and  in  1874,  598  kilos. 

Brazil, — Vanilla  is  very  badly  prepared  in  Brazil ;  in  fact,  no  atten- 
tion is  given  to  the  culture — the  wild  pods  are  merely  collected  in  the 
woods  as  they  ripen.  These  vary  in  length  in  different  districts. 
The  Brazilian  pods  are  in  general  much  linger  than  those  grown  in 
Mexico.    Those  of  the  province  of  Sergipe  are  8  to  10  inches  long  by 
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TIjc    cllirf   use    of    Vullillil 

tioiuiry,  icos,  croiiiiiK,  and  (;sp<: 
flavour  a  pound  and  a  half  of 
that  puri>08C.     Tho  fragrance 
aromatic  Htimulant,  exliilaratii 
of  tho  animal  8y8tcni.    It  is  oc 
cases  of  hysteria,  and  is  used  I 
an  antidote  to  poison  and  to  th 
other  cases.     A  liquid  used  in 
vanille,  exudes  from  the  open  p 
time  become  covered  with  an  el 
which  possess  properties  simila 
through  a  microsco^H)  ^ith  po 
objects. 

In  tho  '  Medical  Flora/  it  is  s 
action  on  the  animal  economy, 
stimulant,  and  comforting,  which 
and  strong  impression  which  it 
fragrant  aroma,  and  on  the  stomi 
and  sympathetically  transmitted 
which  it  more  or  less  accelerates, 
vanilla  facilitates  digestion  anc 
transpiration  or  tho  secretion  of 
other  ways.  It  is  rccommcndec 
hypochondria,  and  chlorosis,  whci 
or  torpid. 

It  is  much  employed  by  the 
various  maladies,  being  reckoned 

Besides  the  largo  consumptioTi 
is  also  no'"'  *'" 
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per  cent. ;  Bourbon  vanilla,  1*91  and  2 '48  per  cent.;  and  Java 
vanilla,  2  *  75  per  cent.  The  vanillin  in  the  Bonrbon  and  Java  vanillas 
is  associated  with  an  unpleasantly  odorous  volatile  oil,  for  whicfi 
reason  the  Mexican  variety,  notwithstanding  its  inferiority  in  the 
quantity  of  the  aromatic  principle,  is  preferred,  and  commands  a  better 
price. 

The  pods  as  received  in  Europe  are  made  up  in  packets  containing 
fifty  each,  and  should  be  fresh,  unctuous  and  very  aromatic.     The 
gathering  commences  towards  the  end  of  September.    The  pods,  after 
they  have  been  plunged  for  a  moment  in  a  vessel  of  boiling  water, 
to  blanch  them,  are  then  hung  up  in  an  airy  place,  and  at  this 
stage  there  exudes  from  them  a  viscous  liquid  which  must  be  removed. 
The  removal  is  facilitated  by  light  pressure  repeated  two  or  three 
times  a  day.     This  desiccation  is  a   difficult  operation,  and  must 
proceed  slowly.     The  pods  are  frequently  oiled  with  mahogany-oil  to 
render  them  supple  and  preserve  them  from  insects;  they  are  sdso  tied 
up  with  cotton  thread  to  keep  them  from  opening.    These  are  delicate 
operations,  and  the  rareness  of  complete  success  explains  the  high 
price  of  vanilla  of  the  first  quality.     As  soon  as  the  pods  are  ready, 
no  time  is  lost  in  wrapping  them  in  oiled  paper  and  packing  them  in 
tin  boxes ;  exposed  to  air  they  would  speedily  lose  their  aroma.  .  .  . 
The  Vanilla,  when  covered  with  the  brilliant  silvery  efflorescence, 
caused  by  the  essential  salt  contained  by  the  fruit  working  its  way  out, 
is  called  vaniUe  givrSe,  and  is  preferred  to  all  others.     This  efflore* 
scence  sometimes  makes  its  appearance  on  a  pod  two  or  three  years 
after  its  preparation  for  market ;  kept  in  a  hermetically  closed  box  it 
will  retain  its  perfume  for  many  years.    Vanilla  is  despatched  in  tin 
boxes  weighing  generally  from  17  to  18  kilogrammes  (or  about.  37 
to  39  lbs.).    The  buyer  diould  assure  himself  that  the  packets  in  the 
box  are  entire,  and  that  the  pods  are  of  the  same  length.     Frauds 
are  often  practised  in  the  retail  sale  of  vanilla.     Some  unscrupulous 
persons  impart  a  perfume  by  means  of  oil  of  benzoin  to  old  dried-up 
pods,  soak  them  in  a  mixture  of  oil  of  sweet  almonds  and  balm  of  Peru 
to  restore  their  softness,  and  dust  them  with  salt  to  give  them  the 
desired  crystalline  efflorescence. 

Beunion, — The  introduction  of  the  culture  in  this  island  dates  from 
about  a  quarter  of  a  century  ago,  having  been  taken  up  after  the 
failure  of  the  sugar-cane  between  1850  and  1856.  In  1857,  1917 
kilos,  wore  exported  to  France ;  in  1858,  2841  kilos. ;  and  in  1861, 
nearly  40,000  lbs.  were  exported,  amounting  in  value  to  nearly 
100,000Z.  As  the  plant  not  only  yields  fine  returns  pecuniarily,  but 
is  an  ornament  to  the  garden,  a  very  large  proportion  of  the  popula- 
tion are  engaged  in  its  cultivation — plants  being  found  in  every 
garden —  and  this  fine  industry  is  now  with  coffee  ti^e  mainstay  of  the 
island. 

A  good  deal  of  attention  has  been  of  late  given  to  vanilla  pro- 
duction here.  In  1871,  the  number  of  hectares  under  culture  with 
vanilla  was  593,  and  the  produce  56,203  lbs.,  of  the  approximate  value 
of  153,2822.,  raised  at  the  cost  of  little  more  than  51002.  In  1874, 
the  produce  was  44,000  kilos.,  valued  at  4,098,600  francs. 
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Tlie  hectare  is  nearly  I^  English  acroe,  aad  the  kilo,  a  Uttlo  mare 
thftii  2  lbs.  avoirdiipdia. 

In  Reunion,  Tanillu  is  prejMired  in  tno  ways  with  boiling  water 
according  Ui  local  practice,  and  by  dryiDg  in  a  furnace  in  tho  McxicMi 
etylc.  Bourbou  vaniUa  is  generally  shorter  and  less  inteuBe  in  coloar 
than  Mexican,  and  commands  a  lower  price. 

The  British  CodbqI  at  Beuuion,  in  hia  report  dated  May  1,  187Q, 
etates,  "  The  groat  domand  for  this  perfume  latterly  in  the  markets  of 
Europe  has  brought  large  profits  to  the  planters  of  it,  and  the  planta- 
tions have  multiplied  on  all  eidee  to  ench  a  degree  that  the  next  crop 
wilt  double  that  exported  this  year,  which  amounted  to  20, 85'!  kilos,, 
and  tho  (jiiantity  winch  will  apjwar  in  tho  miirkot  towards  the  month 
nf  August  next  is  calculated  at  abont  40,000  kilos.  Unless  oircmn- 
stances  arise  which  are  at  present  nnforeeeen,  and  also  by  reasoq  of 
the  newness  of  some  of  the  plantations,  tho  colony  can  produce  in  two 
or  three  years  from  60,000  to  60,000  kilos,  of  vanUla.  I  learn  that 
this  cultivation  is  also  extensively  carried  on  in  Mad^ascar  and 
Mauritius,  and  it  is  feared  by  persons  interested  that  thu  extended 
cultivation  will  creat«  a  supply  too  great  for  the  demand,  or,  in  other 
words,  that  prioes  will  go  down," 

Vanilla  is  cultivated  more  particularly  by  the  small  proprietors 
than  by  the  great.  Its  produce  assists  a  part  of  the  population  who 
are  averse  to  work,  and  the  small  extent  of  whose  luids  has  not 
allowed  them  hitherto  to  think  of  attempting  a  cultivation  like  that 
of  the  sngor-cane,  maize,  manioc,  or  coffee,  which  wonld  require  the 
assistance  of  labonrers  or  field-hands.  Provided  the  soil  be  fertile, 
moist,  and  shaded,  it  needs  but  a  small  space  to  accommodate  thousands 
of  vanilla  plants,  and  the  produce,  being  of  considerable  value,  yields 
to  the  cultivator  a  profit  which  no  other  plant  on  the  island  can  give. 
The  crop  of  Beunion  in  1864  sold  at  an  average  of  60*.  the  ponnd, 
therefore  a  sura  of  74,0001.  was  circulated,  principally  among  the 
small  planters  and  coloured  population.  It  wonld  be  rash  to  expect 
such  prices  in  future,  but  even  admitting  a  reduction  to  30*.  the 
pound,  it  would  still  be  advantageous  ti)  continue  this  cultivation. 
.  For  exportation  in  good  condition,  vanilla  shonld  be  packed  in  ting 
well  soldered,  in  quantities  of  shout  10  lbs. 

In  December,  1868,  when  the  market  waa  glutted,  vanilla  realised 
but  6a.  a  pound :  subsequently  it  went  up  at  a  bound.  It  was  16*. 
per  lb.  in  March,  1869  ;  28«.  per  lb.  in  August,  1871 ;  46>.  in  August, 
1873 ;  67«.  to  6Q>.  in  1875 ;  and  now  it  is  quoted  at  30*.  to  lO*. 
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Mauritius. — It  was  from  Bennion  that  the  vanilla  orchid  was  carried 
to  Mauritius.  I  have  not  the  returns  of  the  exports  for  the  last  few 
years,  but  the  shipments  from  that  island  up  to  1874,  with  the  declared 
values,  were  as  follows : 


Year. 

Qnantlty. 

Yalae. 

Year. 

Quantity. 

Value. 

lbs. 

£ 

lbs. 

£ 

1865 

5,025 

1,520 

1870 

4,986 

2,860 

1866 

4,427 

1.456 

1871 

4,919 

3,345 

1867 

5,184 

1.488 

1872 

7,563 

10.560 

1868 

4.014 

964 

1873 

5,546 

12,216 

1869 

5,851 

2,004 

1874 

13,435 

83.061 

A  small  quantity  of  that  shipped  is  not  raised  in  the  island,  but 
is  imported  produce. 

There  is  a  somewhat  extensive  cultivation  of  vanilla  in  Java.  The 
culture  on  a  systematic  basis  was  introduced  in  1841  by  M.  Teysmann, 
Director  of  the  Botanic  Gku*dens  at  Buitenzong.  He  introduced  the 
artificial  process  of  fecundation  with  beneficial  results. 

There  were  26^  hectares  under  culture  with  vanilla  in  Tahiti  in 
1874,  the  produce  being  2040  kilos.,  valued  at  102,200  francs. 

Among  the  vegetable  odours  assimilating  somewhat  to  vanilla  are 
the  Faham  leaves,  of  Mauritius,  from  another  orchid,  Anaroecum 
fragratis^  which  somewhat  resembles  the  perfume  of  vanilla  and  Ton- 
quin  beans.  The  leaves  of  a  few  other  orchids,  such  as  Orchis  fusca^ 
dried  carefully,  also  possess  the  odour  of  those  of  the  Faham. 

Pimento,  ob  Allspiob. — This  spice,  of  large  consumption,  is  a  West 
Indian  product,  the  fruit  of  a  beautiful  lofty  evergreen  tree,  the  Pimenta 
officinalis^  Lindley,  Myrtus  Pimenta^  Linn.  Eugenia  Pimenta^  Dec* 
Jamaica  enjoys  the  monopoly  of  supplying  the  markets  of  the  world. 
Every  attempt  to  carry  the  seeds  to  San  Domingo  and  Ouba  and  to 
propagate  it  there  has  failed,  and  though  the  tree  is  foimd  in  Yucatan, 
the  fruit  is  not  exported  thence. 

The  Pimento  walks  are  situated  in  the  mountains  on  the  north  side 
of  the  island,  where  the  trees  grow  in  hundreds.  It  is  a  white-trunked 
'shapely  tree,  not  unlike  in  form  and  growth  an  English  applo  tree, 
but  with  a  thicker,  richer  foliage,  and  dark  glistening  leaves,  aromatic 
like  its  fruit,  and  resembling  those  of  the  myrtle,  to  which  family  it 
belongs.  The  trunk  is  white,  because  every  year  the  bark  strips. 
Nature  seems  to  have  intended  that  some  use^l  purpose  should  be 
served  by  the  bark,  but  hitherto  it  has  not  been  made  available  com- 
mercially. The  tree  blossoms  twice,  but  only  bears  once  a  year.  The 
blossom  that  holds  and  sets  to  fruit  appears  in  ApriL  The  tree  grows 
spontaneously,  and  seems  to  mock  all  the  labours  of  man  in  his 
endeavours  to  extend  or  improve  its  growth ;  not  one  attempt  in  fifty 
to  propagate  the  young  plants  or  to  raise  them  from  the  seeds,  in  parts 
of  the  country  where  it  is  not  found  growing  spontaneously,  having 
succeeded.  The  usual  meUiod  of  forming  a  new  Pimento  plantation  (in 
Jamaica  it  is  called  a  '*  walk")  is  nothing  more  than  to  appropriate  a 
piece  of  woodland  in  the  neighbourhood  of  a  plantation  already  exist- 
ing, or  in  a  district  where  the  scattered  trees  are  found  in  a  native 
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state,  tho  woods  of  wliich  beiog  felted,  the  trocB  are  Bitflered  to  remEua 
on  the  gromid  till  they  become  rotten,  and  perish.  In  the  oonrse  of 
tnelTe  months  after  the  first  ecsson,  nbrnidaQce  of  joimg  Fimcinto 
plants  will  be  found  groiring  vigorously  in  oil  parts  of  the  laud,  being, 
witliont  doubt,  produced  from  ripe  berries  scottered  there  by  the  birds, 
while  the  fallen  trees,  &&,  cuSbrd  them  both  shelter  and  ehado.  At  the 
end  of  two  years  it  will  bo  proper  to  give  the  land  a  thorough  cloan- 
ing,  leaving  such  only  of  the  Pimento  treee  as  have  «  good  appoarancfi ; 
those  will  then  soon  form  groves,  and,  except  for  the  first  four  or  five 
years,  require  very  little  subsequent  attention.  In  July  and  August, 
soon  after  the  trees  arc  in  blossom,  the  berries  become  fit  for  gather- 
iug,  the  &uit  not  being  suffered  to  ripen  on  the  tree,  as  the  pulp  in 
that  state,  being  moist  and  gelatinous,  is  difficult  to  cure,  and  when  dry 
becomes  black  and  Ijuteless.  It  is  impossible,  however,  to  prevent 
Bomo  of  the  ripe  berries  from  mixing  with  tho  i«st,  and  if  tho  propor- 
tion of  them  be  gnat,  -tte  {hm  d  ths  tammo&f  -ia  niwiiBwIily 
injured.  It  u  grilMnd  faf  &■  hud.  OM'UoBMr  on  ths  taw 
employed  in  gatbering  Oft  hmII  t«igi  hmuag  A»  humAea,  will  gin 
employment  to  tiina  beknr  (lAo  Ke  gmmtSj  worn  Ml  mi  cUUmb) 
ia  picking  the  beRiea,  aad  m  iuSmikkm  pMnr  wfll  411  •  bug  «f 
70  lbs.  in  tiw  amy.  li  b  ttn  mead  liii.  4'tonaM  aai  o^Mad  to  lh« 
nm  and  air  for  some  days,  in  ibe  oonne  of  which  it  loses  its  green 
colour  and  becomes  of  a  reddish-brown ;  when  perfectly  dry  the 
stalks  are  removed,  it  is  passed  through  a  fimner,  bagged,  and  is  ready 
for  shipment.  The  term  sometimes  used  to  denote  the  in-gathering 
of  the  crop  is  not  picking,  bat  "breaking,"  because,  with  each  cluster 
of  berries  a  portion  of  the  branch  is  broken  off,  the  tree  thriving  all 
the  better  for  the  spoliation.  The  returns  from  a  Pimento  walk  in  a 
Javonrable  season  are  prodigious.  A  single  tree  has  been  known  to 
yield  160  lbs.  of  the  raw  fruit,  or  1  owt.  of  the  dried  spice,  then 
being  commonly  a  loss  in  weight  of  one-third  in  cnring;  but  this, 
like  many  other  of  the  minor  productions,  is  exceedingly  anoertaio, 
and  perhaps  a  very  plenteous  crop  occurs  but  once  in  five  years. 

Before  the  war  with  Russia,  there  was  a  large  demand  for  Pimento 
in  that  country  for  use  in  spiced  bread,  but  during  the  blockade  it  was 
found  that  a  tree  growing  on  the  banks  of  the  Amoor  yielded  a  bai^' 
which,  wheb  grated,  was  pungent  enough  to  yield  a  spice,  and  the 
Bussian  market  was  thus  lost. 

The  acreage  under  Pimento  seems  to  vary.  In  1371  it  was  returned 
at  6902  acres,  in  1874  it  was  only  1392  acras.  Between  1830  and  1850 
the  crops  ranged  irom  3,000,000  lbs.  to  6,600,000  lbs.  The  following 
have  been  the  exports  from  Jamaica ; 


1866 4,R66,239 

1867 7,595,800 


1^. 

1871 6,857,830 

1872 5,140.898 

1873 6,024,551 

1874 5,762,256 

1875 5,262,797 


The  United  States  takes  aboat  one-third  of  the  Jamaica  crop. 

In  1789,  Browne,  in  his  '  History  of  Jamaica,'  stated  the  export  of 
Pimento  t&  be  438,000  lbs.,  valued  at  a2,000i.    In  1806,  onr  iraporta 
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were  2,257,000  lbs.,  the  daty  paid  on  which  was  38,063/.  In  1826, 
we  imported  2,000,000  lbs.  The  crops  and  shipments  flnotnate  with 
the  seasons,  and  according  to  the  price  obtainable.  This  has  fre- 
quently fallen  as  low  as  1^(2.  per  pound,  making  it  scarcely  worth 
the  expense  of  picking.  In  1850,  the  imports  into  Uie  United  Kingdom 
were  1022  tons;  in  1855,  2115  tons,  of  which  1200  tons  were  re- 
exported ;  in  1860,  the  imports  were  1000  tons ;  in  1865, 1279  tons ; 
and  in  1875,  2350  tons.  The  following  shows  the  imports  more  in 
detail  for  a  series  of  years,  as  far  as  the  Board  of  Trade  returns 
officially  particularise  this  spice : 


Cwta. 

1862 30,018 

1863 29,268 

1864 42,340 

1865 25,454 

1866 19,864 


Cwta. 

1867 46,798 

1868 16,279 

1869 29,557 

1870 20,401 


In  1870  there  would  seem  to  have  been  no  re-exports.  A  quarter  of 
a  century  ago  we  only  consumed  here  about  400,000  lbs.  of  Pimento 
per  annum;  now  about  half  the  imports  are  used  at  home,  and  the 
remainder  shipped  to  the  Continent.  The  duty  of  bs.  per  cwt.  levied 
on  this  spice  was  repealed  in  1860. 

The  berry  of  Allspice  is  globose,  one-seeded,  black,  rather  variable 
in  size,  but  commonly  the  size  of  a  pea,  from  two-tenths  to  three-tenths 
of  an  inch  in  diameter.  All  the  plant,  especially  the  unripe  fruit, 
abounds  in  an  essential  oil  (3  to  4  per  cent.)  which  is  a  powerful 
irritant,  and  is  often  used,  like  oil  of  doves,  to  allay  toothache.  The 
bruised  berries  are  carminative,  stimulating  the  stomach,  promoting 
digestion,  and  relieving  flatulency.  The  chief  use  of  Pimento  is  as  a 
culinary  spice,  for  which  it  is  largely  employed  both  in  Europe  and 
America.  It  has  an  agreeable  pungent  spicy  flavour,  much  resembling 
that  of  cloves,  for  which,  when  groimd,  it  is  often  sold.  The  berries 
have  a  similarity  in  smell  and  taste  to  cloves,  juniper  berries,  cinnamon 
and  pepper,  or  rather  a  peculiar  mixture  of  all  combined,  whence  the 
name  of  Allspice  or  Jamaica  pepper. 

The  Mexican  spice  called  '^Pimienta  do  Tabasco,"  coming  from 
Tampico,  is  probably  the  "  Piment  Tabago  "  of  Guibourt ;  it  is  some- 
what larger  and  less  aromatic  than  the  Jamaica  Allspice,  and  is 
believed  to  be  derived  from  a  variety  of  the  Jamaica  species  (P. 
officinalis).  The  wild  clove  tree  Eugenia  (Pimenta)  acris,  Wight  and 
Amott,  and  P.  Pimento^  Griseb,  afford  analogous  aromatic  products, 
but  do  not  appear  much  in  commerce.  A  Pimento  plantation  was 
tried  in  Tobago,  but  it  was  abandoned  for  sugar  cane. 

Oil  of  Pimento  has  substantially  the  same  composition  as  oil  of 
cloves.  Pimento  is  used  in  tanning,  striking  with  a  persalt  of  iron, 
an  inky  black,  and  a  patent  has  recently  been  taken  out  in  Jamaica 
for  the  employment  of  the  leaves  as  a  tanning  material.  The  tree 
furnishes  walking  sticks  and  umbrella  handles  that  are  in  great 
request  in  Europe. 

Clovbb  are  the  dried  calyces  or  flower-buds  of  the  Eugenia  caryo^ 
phyllataj  Caryophyllus  aromaticus,  Lin. 

In  British  commerce  they  are  chiefly  distinguished  by  their  places 
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of  growtb,  Bud  mnk  in  tlu  following  ordur,  Funang,  Boncoolcn,  Am- 
boyiin,  and  Zanzibar,  There  also  enUir  into  oomiaorco  os  socomlary 
productfl,  clove  etaika  and  mothor  cloves,  or  tfao  dried  uoripo  &uit. 
GlnvB  etslkB  Etro  l&rgoly  sliippcd  &om  Zouzibar  and  Reunion, 

This  «logant  tree  grows  HpoutanooUBly  in  tba  Molaccas,  and  was 
from  thence  carried  to  Manritius  and  Bourbon,  French  Guiana,  and 
the  West  Indies.  When  the  Dutch  took  possession  of  the  Portngucso 
territories  in  the  East  Indies,  they  compelled  the  people  to  destroy 
the  cloTO  trees  so  as  to  concentnite  the  culture  in  the  Ambojna 
Islnnda  and  Tcruato. 

After  being  gathered,  the  cloves  are  prepared  for  ahtpment  by 
smoking  them  on  hurdles,  covered  with  matting,  near  a  slow  wood 
£re.  to  give  tfaoni  a  brown  colour,  and  they  are  further  dried  in  the 
Buu.  They  may  then  be  out  off  from  the  flower  btanchee,  and  will 
be  found  to  be  purple-col onrcd  within,  and  fit  to  be  packed  in  bales 
for  the  European  market.  In  some  places  they  ore  scalded  in  hot 
water  previously  to  being  smoked,  but  it  is  not  a  practice  very  geni>- 
rally  in  vogue- 
Cloves  are  prodnced  in  the  islands  of  Zanzibar  and  Pemba,  The  total 
average  quantity  produced  ia  about  7,000,000  lbs  ,  valued  at  85,0002. 
In  1863  the  crop  waa  a  total  failure.  In  the  following  ytar  it  was 
much  above  the  nverogo.  Some  thrve  or  four  yciirs  a^o  a  hurricauo 
devastat«d  Zanzibar,  and  the  consequence  of  this  disaster  was  to 
destroy  nearly  every  clove  tree  in  the  island.- 

Gloves  arrive  sparingly  from  Amboyna,  the  shipments  from  Java 
in  1870  were  1226  piculs,  3200  piculs  in  1872,  and  5000  piculn 
in  1874.  In  1874  there  were  290,000  clove  trees,  of  which  161,260 
were  in  bearing.  In  Ternate  the  number  of  clove  trees  on  the 
averse  of  the  three  years  ending  1874  was  8000. 

In  Brazil  the  cloves  of  Dicypellium  caryopkyUatvm,  which  are  re- 
markable for  their  fine  aroma,  are  largely  employed  in  domestic  and 
medicinal  nse. 

The  following  figures  give  the  import  of  cloves  into  the  United 
Kingdom : — 

LtK  I  Un. 

1S45 414.1B6  1860 981,308 

1850 749,646  1865 3,339,184 

1855 864,339  |       1870 1,089,667 

In  1870,  the  last  year  for  which  thero  are  distinct  acoonnts,  the 
following  were  our  sources  of  supply : — 


Holland  (Eaitem  Fossesidom} 

Egypt      

ZHnztbar         

British  lojia 

Strattfi  SettleffientB 

Other  parts     


115,309 
757,390 
75.345 


1,089,667      I      16,374 
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Abaoa,  or  Manila  bem|H  469 

Achiote,  388 

Ackawa  nutmeg,  488 

Adjoue,  pfessed  dateoake,  290 

African  ginger,  484 

Aionjoli,  419 

Aiang-alang,  a  grass,  74,  79    . 

Alizarine,  871 

Alkaloids  of  popular  beverages,  3 

Alkanet  root,  391 

Amelonado  cocoa,  8 

Amendoum,  a  name  for  the  ground- 
nut, 190 

Analysis  of  the  candle-nut,  427 

of  cocoa,  4,  6 

of  coooanut,  231 

of  ground-nut  meal,  407 

of  plantain  fruit,  457 

of  rice,  315 

of  sorghum,  837 

of  spiked  millet,  342 

of  varieties  of  Indian  com,  300 

Angolita,  a  name  for  the  cocoa  pod,  22 

Annotta  dye,  388 

imports  into  the  United  King- 
dom, 390 

statistics   of   production  in    the 

French  colonies,  389 

Archenda,  391 

Are,  definition  of,  250,  363 

Areca  palm,  see  Betelnut 

Amotto,  388 

Arrack  from  the  gomuti  palm,  248 

shipped  from  C5eylon,  246 

Arroba,  definition  of,  23 

Arrowroot,  culture  of,  345 

culture  in  Bermuda,  344 

culture  in  India,  347 

culture  in  Jamaica,  344 

culture  in  Natal,  345 

culture  in  St.  Kitts,  345 

culture  in  St  Vincent,  345 

culture  in  New  South  Wales,  348 

culture  in  Queensland,  348 

culture  in  Pacific  Isles,  349 

statistics   of  imports   into   the 

United  Kingdom,  843 

Assam  Company,  91,  93 

Bandala,  coarse  plantain  fibre,  469 
Bajree,341 


Ballam  rice,  317 
Bamboo  palm,  291 
Banana,  457 

uses  of  the  sap,  464 

Bananas,  dried,  462 

grown  at  Panama,  463 

Bancoul  nuts,  427 

Barbacues,  32 

Barre,  a  name  for  safflower  seed,  418 

Barrel  of  rice,  definition  of,  334 

Bastard  sago  palm,  273 

Bay  leaves*  489 

Bean  cake  and  bean  oil,  432 

Bechna,  a  name  for  millet,  338 

Beegah,  definition  of,  360 

Beetroot,  quantity  to  make  1  owt.  of 

sugar,  217 

sugar,  128, 130,  213 

Benitche,  soiked  millet,  341 

Bennie  seed,  419 

Bergamot  oil,  439 

Betelnut  palm,  282 

Betelnuts,   extensive   use  of,   in  the 

East,  283 

shipments  from  Ceylon,  285 

Betel  pepper  leaf,  280 

Bihai,  wild  stock  of  the  plantain,  465 

Bitter  orange,  439 

Bixin,  389 

Books  of  palm  leaves,  264 

Bourbon  cofiiee,  57 

Brazilian  coffee,  69,  72 

consumed  in  the  United  States,  72 

Brazil  tea,  117 
Bromclia  fibre,  454 
Broom  millet,  339 

corn,  335,  339 

Bucare  trees,  what,  20,  21 

Caohafo,  a  maize  bread,  313 

Caffeine,  3 

California  wines,  431 

Cally-areka,  slices  of  boiled  betel-nut, 

283 
Camelina  seed,  422 
Canada,  definition  of,  145 
Candied  lemon -peel,  447  J 
Candlenuts,  427 
Cane  sugar,  128 
Cani,  definition  of,  363^ 
Canna  starch,  843 
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C»po  winoa,  stBtuiica  of  exports,  431 

Cspe  Colony,  wiuu  piududtiun,  433 

Cnpsicino,  470 

Cnpaioum.  various  epeoiea  uf,  479 

Cnnir'as  cocoa,  14 

Cargo  rise,  314 

Coraauha  p&tm.2Tl 

U9c!fl  of  the  IcoTM,  277 

wax,  BUtUtios  of  Imports,  2 ,  S 

Cnrolioa  rice,  319. 330 
Curt  ImmeiiiB,  874 
CurtUiimii]  acid.  377 
Ciwh-cuttie,  886 
CflSHiva  root,  849 
CaasU  bark.  490 

ataHsliea  of  cxporU  from  Cankm, 

402 
atAtisticB  of  our  imporU,  4111 


buds,  Itatiatict  of  impoiti,  402 

lignm,  491 

Ctutor  oil,  Tonetiea  of  the  planr,  410 

oil,  422 

plant,  400 

cold  iliHwn,  410 

Catectiu  or  outfh,  kinda  of,  365 

from  batel-nuta,  3SG 

CaltftoimiWo,  38ii 
CBjenne  pepper.  479 


CejloB 


.     _     .497 

qtplanlafi'iQa and  value,  238 
palTce  shipped,  30 


r,  240 


Cha^to,  chcmicdl  nnalyaia  of,  35H 

daacription  of,  353 

Chayroot,  363,  374 

ChemiBlry  ot  the  coooonnt,  2:10 

Chenas  340 

Cbeat  of  indigo,  defiuitlan  nf,  .H59 

Glii'at  of  tea,  average  weight  of,  92 

Cliica.H  nuizu  boor,  311 

Chillies,  car  aoarooa  of  supply,  480 

irariotieB  of  cullivnted,  479 

Cbina  lea,  Britiah  import^  82 
Chiueao  oils.  42* 

augar-oanc.  337,  339 

Cboliiui,  rod,  338 

yellow,  337 

Ciaohona  cnlturo  iu  Oeylan,  88,  78 
Oinnamun  bark,  mode  of  peeling  and 

preparing.  40(1 

OHlture  in  Ceylon,  403 

oil.  407 

Btatistica  of  oiports  from  Ceylon, 

497 
Citron,  439.  410 

('itrona,  exports  from  Malaga,  448 
Clove  litltmeg,  488 
Cloves,  son 
Clove  atnlks,  50G 
Cocoa.  Ivitnny  and  cheaiatry  of,  1 

bullrr,  3 

conBumption  of,  8 


Cooou,  I'xport*  from  Trinidad,  9 

imporlB  into  Qrcst  Briltdn,  6 

productlun  of  the  world,  5 

cuttoTo  in  Braxil,  23 

culture  In  OominicA,  II 

oultiue  in  Equodor.  83 

Cttltoro  in  French  Oaian»,  11 

culture  in  Oronada,  13 

polturo  in  GniidaloiqK,  12 

culture  in  Martinique,  13 

cnlturo  iu  Mauritius,  13 

cDlture  in  the  Neilghurrice.  !L_ 

cultuni  in  the  Pbilippiaos,  23 

culture  in  Rcnnioo,  12 

culture  in  SL  Lni^ia,  13 

culture  in  Trinidad,  7 

culture  iu  Venesnela,  13 

Coooanut,  chemical  analysiB  of,  231 

culture  in  Cujlon, 

cnlture  in  jHmaica,  842 

cnlture  in  TrinidBd,  244 

onumomtion  ot  tite  voirietiuB  of, 

oultivated,  228  ■ 

fibre,  234  M 

huska,  preparation  of,  237  H 

kcmela,  >*i  Copporah  ^ 

mcclirinal  properties  of,  230 

oil,  231 

oil    Bliippod    &om    the     Pocifla 

UUade,  242 
nil,  Blatifltics  of  exports  from  Cey- 
lon. 240 

oil,  Btntistics  of  imjiorts  inlo  tho 

Uniled  Kingdom,  232 

puira,  220 

polm,  atutiatica   of,   in  different 

oomitries,238,  239,  211 

shipped  from  Ceylon,  2^9 

Btaliatica  of  ioiporta  into  Bengal, 

Coffee.  27 

acres  of  Innd  under,  in  Ceylon,  38 

borer,  47 

conaumption  in  tho  United  King- 
dom, 28 

consumption  in  rarious  oounlricn, 

29,30 

culture  in  Ceylon,  36 

cultare  in  Java.  72 

curing  and  preparing  for  market, 

insect.  OS 

inatmetions  for  planting,  S2 

leaf  fungus,  50 

our  importa  from  South  America, 

I       65  *^ 

poata,  43 

pliinl.  varions  apoeies  of.  30,  31 

I  production,  comparative,  in  Bratil, 

Jnvs,  and  Ceylon.  77 

proJuotioD  of  the  world,  28 

I  production  in  Britiah  India,  50 
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Coffee  rat,  44,  49 

Bhipments  from  Madras,  55 

statistics  of  exports  of  Indian,  55,56 

cnltore  in  Arabia,  56 

culture  in  Bolivia,  67 

culture  in  Brazil,  statistics  of  ex- 
ports, 69,  72 

culture  in  British  Guiana,  67 

culture  ill  British  Honduras,  65 

culture  in  Celebes,  35 

culture  in  Coorg,  55 

culture  in  Costa  Kioa,  statistics  of 


exports,  65 

culture  in  Cuba,  64 

^^  culture  in  Dominica,  64 

culture  in  Ecuador — statistics  of 

shipments,  66 

culture  in  French  Guiana,  67 

culture  in  Guadaloupe,  63 

culture  in  Guatemala,  66 

culture  in  Hayti,  64 

culture  in  Jamaica — statistics  of 

exports,  63 

culture  in  Java,  33 

culture  in  Martinique,  63 

culture  in  Mysore,  53 

culture  in  Natal,  59 

culture  in  Nicaragua,  66 

culture  in  the  Pacific  Islands,  72 

culture  in  the  Philippines,  35 

culture  in  Porto  Bico,  64 

culture  in  Reunion,  57 

culture  in  San  Salvador,  66 

culture  in  Sumatra,  34 

culture  in  Timor,  35 

culture  in  Travancom,  55 

culture  in  Trinidad,  64 

culture  in  Venezuela,  67 

culture  in  West  Africa,  57,  62 

culture  in  Wynaad,  53 

statistics  of  production  in  Ceylon, 

40 
Cohune  palm,  294 
Coir,  230,  234 

imported  into  the  United  King- 
dom, 236 
rope,  shipped  from  Ceylon,  235, 

239.  240 
' statistics  of  exports  from  Ceylon, 

240 
-^—  yam  and  rope,  statistics  of  exports 

from  India,  238 
yam  shipped  from  Ceylon,  239, 

240 
Colza  culture  in  France,  415 

or  rape  oil,  413 

Concrete  sugar,  153 

Conquin-tay,  463 

Coolies,  number  employed  in  Ceylon,  88 

Cooney,  386 

Coosumba,  376 

Copperah  or  Copra,  231 

shipped  from  Ceylon,  239,  240 


Com,  a  general  name  for  maize   in 

North  America,  310 

starch,  310 

Corralu,  338 

Costa  Rico  coffee,  65 

Cottha,  definition  of,  360 

Cotton  seed  oU,  408.  422 

seed,  statistics  of  imports  of,  into 

the  United  Kingdom,  409 

seed  oil  cake,  422 

Crin  vegetal,  293 

Criollo  cocoa,  8,  14,  18 

CuUoo,  fermented  toddy,  265 

Cumboo,  337,  341 

Cupuassa,  cocoa  made  from  this  f mit,  24 

Curdee  seeds,  379,  418 

Cutch,  384 

imports  into  tho  United  King- 
dom, 

Cycads,  sago  from,  273 

Dacca  plantain,  458 
Dan  or  Dhurra,  335 
Date  cake,  290 

palm,  number  of  varieties  of,  285 

palm,  wild,  of  India,  50 

palms,  statistics  of,  287,  289 

preparation  of  the  fruit,  288 

statistics   of   imports   into    the 

United  Kingdom,  291 

yield  from  tree,  287 

statistics  of  production,  290 

sugar,  128,  213 

process  of  manufacture,  261 

Decalitre,  definition  uf,  352 
Dekkele,  341 
Dhurra,  335 
Doum  palm,  291 
Dullooah  or  doloo,  254 
Dwarf  pahn,  292 

leaves,  293 

Dyestuffs  of  conmierce,  354 

Edanoaue,  definition  of,  227 

Ejoo  fibre,  248 

Engenhos,  or  sugar  works,  146 

Faham  leaves,  503 

Fanega,  definition  of,  14 

Fau^,383 

Fig  bananas,  461 

Flax  seed,  imports  into   the    United 

Kingdom,  403 
Flying  fox,  226 

squirrel,  226 

Forastero  cocoa,  8 

France,  production  of  beet  sugar,  216 

production  of  wine,  429 

Fruits  of  commerce,  426 
Fundnngi,  342 

Ga]ibieb,384 

-; —  spedeB  of  the  plant,  887 


», 


Gambier,  BtatiBtios  of  the  iinportB  inlo 

Ihe  Guited  Kingdom,  SS8 
Oanb,  definition  m,  25 
Ouaudcie,  371,  97!.  374 
Gamli,  ■  day  jsr.  386 
Gingelle  Med,  418 
OingnlnMd  palm.  S'Jl 
Oineer,  oomfneroiBi  TorieUnt  of,  4SI 

espcrt*  bom  Jamaica,  462 

espotti  frun  bdia,  483 

ezpotta  ban  Kem  Leone,  484 

OM  mantm  of  nipply,  481 

pratorred,  484 

BlatittioB  of  OUT  importi.  481 

Gluroee,  or  slarcti  flugof,  217 

Glutiooiu  rioa,  S23 

Gold  of  pleasure.  423 

GoldaT,  or  sugar  boiler,  157 

Gouuti  ^Im,  246 

Uoor  or  jaggory,  Indian  molausB,  1ST, 

U53,  2S8 
Gnpea,  oooBmned  in  Paris,  48S 

grown  in  the  mlonies,  43S 

I  BinliaticB   of   imporbi    Into    the 

Uuitnl  Kingdom,  426 
TDiietiefl  of,  grown   in  America. 

430 
Ground  nuls — imports  into  HnrHtillog, 

404 
nuta,  oxporU  from  the  Gambia, 

405 

no!  mcnl.  Rnalyscs  Ot,  407 

not  oil,  I 'JO 

GunninB,  3,  26 

of  finiKil,  doBcription  of.  20 


Hrctabe,  <kfinilLnn  of,  12 

Henna,  Ha  uivx,  390 

IIlEtory  fitiea.  planting  in  India,  69 

Rogeliund  of  eugai,  weight  of,  218 

Uominy,  310 

Boree  plontMii.  458 

Hungry  rice,  342 


I,  295 


ciiemical     annlyscB     of 

Tsrieiie*  oi,  300 
oom,  culture  in  the  United  Stales, 

296 
com,  iiutnicUona  for  oulfivaLion, 

306 

millet.  ;S6. 340 

l<«,  history  of  the  risa  and  pro- 

gn^s.  S9 
tea,  imported  for  a  Boric*  of  jeare. 


-  culture  in  AMca,  866 


Indigo  eohnie  in  Chinu.  3G4 

- — -  culture  in  Cochin  C3iitm.  SC: 

culture  in  Colombio,  3ft* 

culturu  in  CoaU  Riiou,  3M 

culture  in  Central  Amji'Tica, 

culture  in  Goateinitla,  368 

culture  in  Japnn,  364 

culture  in  Java,  36S 

cultnnt  in  Now  Gianadn,  3( 

culture  in  Philippinto,  306 

culture  in  Si  am,  364 

oultuni    in  Soathem    Slot 

AmvricB,360 

culturu  in  Vonciruela.  36: 

dry  leaf  nnd  ureen  leaf, 

uf  manufacture,  1150 

exportj  fitiTO  India,  359 

plania  yielding  tho  dye,  35S 

Bouroea  of  BUpply,  S5S 

BtntiBlios  of  Imports^  354 

ItMligottne,  363,  305 

Inaeot  cnemiM  of  the  oofl^  tree, 

Ibtliau  miilel,  340 

Jaggery,  249 

from  Palmyra  poliu,  265 

JnmfticB  gin(T,T,  482 
Jajiau  tea,  82,  11.^ 


JajHiUDse  atarchea,  352 
Java  coffee,  yarietips  o^  33 

coffeo,    BlatiaticB   of   production, 

34 

-tea,  113 

Jerunneu  or  Bp'up,  2S6 
Joatrio,335 
Johnny  cnJie,  310 

Kabong  palm,  248 

Eala-til,  4i9 

Kaniwa,  491 

Eclingoea,  206 

Ketan,  glutinoua  rioo,  SI37 

EMur,  254 

Kilogramme,  definition  of,  12   - 

Kiln  drying  totuze,  2W 

Eiltool  fibre,  273 

Koda  miUiit,  342 

Koungn  jeen,  or  hill  rice.  323 

Kudzu  slareh.  352 

Kukui  oil,  429 

Kutki,  340 

Lakh,  or  lao  of  rupees— 10,000/.,  98 

Lalang  grass,  74,  79 
Laurel  Icavea,  4°9 


LemonB  in  Ridly.  447 
LilHTlan  oofiee,  51,  57,  S 
Lime,  441 

iuioe,  ciporta  fnm 

India  iduids.  441 
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LioFecd,  imports  Into  the  United  King- 
dr  m,  403 

oil,  403,  422 

Litre,  definition  of,  25 

Loxn,  284 

Lupis,  fine  planfadn  fibre,  4(S9,  471 

Mace,  statistics  of  imports,  489 

Bf  acliinery  for  cocoanut  oil  pressing,  232 

for  preparing  coir  fibre,  236 

Muddcr  culture,  369 

culture  in  France,  372 

culture  in  Holland,  372 

culture  in  Italy,  371 

culture  in  Bussia,  372 

culture  in  United  States,  373 

roots,    imports  into  the  United 

Kingdom,  374 
Maize,  295 

beer,  311 

crop  of  the  United  States,  297, 307 

culture  in  Algeria,  313 

culture  in  Australia,  309 

culture  in  Austria,  312 

culture  in  Brazil,  309 

culture  in  France,  312 

culture  in  Greece,  312 

culture  in  India,  309 

culture  in  Italy,  312 

culture  in  Portugal,  312 

different  names  gi?en  to  yarieties, 

305,  311 

groat  number  of  varieties  grown, 


303 


starch,  313 
statistics    of 


Manioc,  or  Cassava,  349 

Manures  for  coffee,  value  of  imports 

into  Ceylon,  38 
Maple  sugar.  128,  211 
Marseilles,  the  great  entrepot  for  oil 

seeds,  422 
Martinique  banana,  466 
Mat^  3,  27,  124 
— ^  statistics  of  exports  from  Brazil, 

127 
Maond,  definition  of,  321,  357 


imports    into    the 

United  Kingdom,  308  ; 
two  leading  kinds,  for  table  and 

for  farm  use,  300 

P^per,  301 

Malabar  ginger,  482 
Malaga  raisins,  426 
Malambo  bark,  490 
Mammoty,  a  kind  of  hoe,  74 
Mandarin  orange,  440,  443 
Manila  coffee,  36 

hemp,  469 

hemp,  statistics  of  exports  from 

the  Philippines,  472 
hemp,  statistics  of  imports  into 

the  Umted  Kingdom,  473 
white  rope,  472 


Maliritius,  sugar  exports,  166 

Meedo,  a  soft-grained  rioe,  323 

Mekm-eeed  oO,  431 

Millets,  statistics  of  production,  335 

Mocha  coffee,  37,  56 

Molasses,  exports  from  Cuba,  208,  209, 

210 

exports  from  St.  Croix,  207 

r —  our  sources  of  supply,  133 

production  in  Guiana,  138 

statistics  of  exports  from  Porto 

Bico,  207 
Moongh^,  a  common  or  inferior  rice,  317 
Mountam  rioe,  324 

Mueller,  Baron,  on  tea  culture,  83,  1 16 
Muid,  definition  of,  339 
Munjeet,  374 
Musas,  description  of,  455 
Muscatel  grapes,  426 
Mush,  360 
Mustard,    large    quantity    made    in 

France,  418 

of  conmierce,  417 

seed,  varieties  of,  417 

Mjrrtle  berries,  490 

Natsteno,  a  hard  grain  rice,  323 

Neroli  oil,  439 

New  South  Wales  wines,  436 

Niger  seed,  421 

Nimphool,  254 

Nutmeg  butter,  488 

culture  in  the  Banda  islands,  485 

culture  in  Jamaica,  487 

culture  in  Singapore  and  Pinang;, 


486 


culture  in  Sumatra,  487 


Nutmegs,  statistics  of  imports  into  tbo 

United  Kingdom,  485 
wild,  488 

Oil  bean,  432 

in  Indian  com,  299 

cake  of  the  candle  nut,  composi* 

tion  of,  428 
^—  cake,  statistics  of  production  in 

Marseilles,  422  • 

palm,  the  African,  245 

— —  seed  cake,  varieties  of,  409 

seed  cake,  statistics  of  imports,  409 

seeds  of  commerce,  394 

seeds  received  at  Marseilles,  422 

seeds,  statistics  of  production  in 

India,  432 
statistics  of  shipments  from  India, 

422 
seeds    and    oils,   production    in 

France,  416 
Oils  made  in  the  United  States,  422 
Olive  oil  of  Algeria,  401 

oil  of  Bahama  Islands,  399 

—  oil  of  France,  401 
oU  of  Italy,  898 


613  n 

OUtb  oil  ofHoToeon,  401 

oil  of  Spain,  SOB,  402 

oilorTTlliie,402 

oil,  pUMiftoation  of.  398 

oil,  fmporti  into  MnrBcilliw,  3M 

oil,  Bhlvmeuia  ftoin  vnrious  eonn- 

tries.  095 


Orunge  cuUnm  io  Algmla,  442 

CO  I  lore  in  Aiorea,  443 

culture  io  the  BaliamM,  440 

cullura  io  Californitt,  446 

culture  in  Florida,  443 

culture  in  Greece,  448 

cnllure  in  Italy,  446 

r^itture  in  New  South  Wulos.  443 

culture  in  8outl>  Amtnlio,  444 

cultmo  in  Tahiti.  446 

culture  ia  Dniteit  Btates,  44fi 

familj,  produots  of,  438 

Orangefl  and  leniona,  atatiatloi  of  im- 
ports into  Omt  Britain,  438 

&c.,  imported  into  Fiance,  441 

'inge    piiel   shipped    from   Ualaga, 


148 


.tifiticB    of    exports    from 
»  at  exports  from  Spain, 


Ponpnr.  Imports  into  the  United  Kia^  -Z 

dom  from  SingB-porc.  47S 

proiiuotioB  in  Sumatra.  474 

wiuroes  of  production,  475 

HtBtUtici  of  imports   info  OnMtt   ] 

Britain,  478 

vine,  cultnte  of,  in  Malabar,  477 

rb}iEic-nut  nil,  424 

Piaranba  tibia,  '2114 

Piolit.  definition  of.  SS 

Pignona  d'liidc,  431 

Pimento,   Btatlstica   of   productioii 

Jamaica,  601 
imports  into  the  United  KioedotB.    ' 

505 
Pina  rabrici,  453 
pie.  448 

:turo  in  the  Azores,  4S2 
'  culture  ID  the  Bidjamag,  449 

cultiiTB  in  Knglanil,  449 

oulluro  in  India.  452 

culture  in  Jamaion,  451 

oultuiG  in  Philippines,  453 

Pine-applo  fllire,  4S2 

moile  of  preparing,  4S3 

preparation  In  Bingnpote,  45* 

Pine-nppliHS,  large  quantitice  preserred 

in  tiny.  45<J 

niodo  of  sliipnient,  449 

ttado  to  New  York,  450 

TsrietiBB  of  the  plant  grown,  449, 


Pine-apple, 


Pink  SI 


Paddt,  lice  in  the  hunk,  314,  i 
Pala  indigo,  3flS 
Palm -kernel  oil,  346 

kernels,  atatistica  uf  exports  fh>m 

La*roi),247 

leaves,  nses  of,  SG3,  294 

— —  ratal  oil-«ko,  analjfiii  of,  247 

not  oil,  24G 

oil,  overage  yield.  245 

oil,  chief  ports  of  ahipmont,  245 

oil,  mode  of  preparing,  245 

oilof  Aftiffli.  245 

oil,  alatiatica  of  imports  into  the 

United  Kingdom,  246 

suirar,  213 

Pnllnotto.  294 
PnlmB.  uaeful,  220 
Palmyra  leavea,  use  of,  263 

pnlro.  2(i3 

trunks  for  timber,  26(3 

Faaicums,  340     ' 

Para  cocon,  2i 

Paraguay  tea,  124 

Pastel,  or  wood.  355 

Fatal!,  cake  migur,  258 

Pea-nut,  culture  of,  in  America,  408 

Pentl  eago,  mnnufacturo  of,  272 

Pepper,  British  oonaumptioD  of,  479 

commeiDial  vftrietie*  of,  474 


rem,  375 

,  aoatysia  of  the  fruit,  457 

culture  of,  ^58.  4(J0 

great  number  of  varieties  in  India, 

457 

in  Breril,  24 

in  Veuezuels.  21 

fibre,  mode  of  preparing,  465, 4C7 

meal,  463 

spirit  &eui,  463 

alareh,  464 

walks,  458 

wild,  457,  459 

Ptatano  euredo  and  plalano  poando,  461 

Pood,  deflnitiou  of,  426 

Pix)rah,  deflnltion  of,  91 

Pop-oom,  310 

Poppy-flefd  oil,  422.  430 

Potatoes  for  making  starch  sugar,  218 

Pucka  cheenec,  254 

Pulicata,  375 

Punaloa,  267 

Putgueira  seed,  431 

Purpurino,  371 

QcBENSLjtKii  wine,  437 


I   Baoot,  3.18.  342 

Baiaias,  quantity  imported,  433 
I  .     *  _.,  n  c<Jifomia,  432 


Beiaias,  uun 
I  produe 


INDEX. 
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Baiains,  produced  in  South  Australia, 

435 
Ram4il,  421 

Rapadura,  a  coarse  cake  sugar,  146 
Bape  seed,  413 

oil,  422 

— p-  statifitics    of    imports   into   the 

United  Kingdom,  416 
Bavensara  nuto,  488 
Rayison  seeds,  418 
Rice,  318 
average  yield  per  acre,  321, 332, 

335 
chemical    analysis    of    different 

kinds,  315 

comparative  weight  of  grains,  318 

culture  in  Africa,  329 

culture  in  Borneo,  828 

culture  in  Brazil,  828 

culture  in  China,  324 

culture  in  Formosa,  825 

culture  in  India,  317 

culture  in  Italy,  316 

culture  in  Japan,  326 

culture  in  Java,  326 

culture  in  Louisiana,  331 

culture  in  the  Philippines,  328 

—  culture  in  Siam,  324 

culture  in  the  United  States,  329 

enormous  number  of  varieties  re- 
cognised in  India,  318 

enumerations  of  species,  314 

land  under  culture  with,  335 

our  sources  of  supply,  314 

proportions  of  water  in  different 

kinds,  815 

statistics  of  exports  from  Italy,  317 

-— —  statistics  of  exports  from  India, 

322,323 

statistics  of   imports   into   the 


United  Kingdom,  314 

wine,  326 

Bicinoleone,  412 

Boncon,388 

Bouge  vegetal,  875,  879 

Bousette,  or  flying  fox,  226 

Bum  made  in  St.  Croix,  207 

bur  sources  of  supply,  133 

produce  of,  in  Grenada,  190 

production    in    British   Guiana, 

138, 142 

Safflower,  374 
—  carmine,  874 

imports  into  the  United   King- 
dom, 378 

oil,  418 

Saffron,  379 

Sago,  exports  from  Borneo,  270,  271 

from  the  wild  date,  250 

— -  meal  from  the  Gomuti  palm,  250 

palm,  267 

varieties  of,  268 


Sago,  process  of  manufacture,  256 

statistics   of  imports   into    the 

United  Kingdom,  273 

Sagu,  Malay  name  for  bread,  268 
St.  Michaers  orange,  442 
Sake,  or  rice  wine,  826 
Salangore  cane,  145 
Samp,  810 
Sassafras  barks,  489 

nuts,  490 

Sawa  millet,  341 

an  upland  rice,  327 

Seala,  254,  261 

Seer,  definition  of,  253 

Sesame  seed,  418 

seed,  prices  of^  421 

seed,  statistics  of  imports  at  Mar* 

seilles,  420 
Shamay,  840 
Shanghai,  the   leading   tea   port   of 

China,  87 
Simsim,  419 
Singapore,  the  centre  of  the  sago  trade, 

256 
South,  dried  gin^,  483 
Sorghum,  aniJysis  of,  337 

species  ot  336 

sugar,  128.  218 

Spice  bush  and  spice  wood,  490 
Spices  of  commerce,  474 

statistics   of  our   imports  from 

China,  492 

Spiked  millet,  841 

analysis  of,  842 

Starch  in  rice,  315 

producing  plants,  313 

sugar,  217 

Succatosh,  310 

Suffed-til,  419 

Sugar— aggregate  and  individual  con- 
sumption in  different  countries,  131 

average  yield  from   sugar-cane 

per  acre,  138, 142, 185,  215 

average  yield  from  beetroot,  215 

canes,  chemical  analyses  ot  166, 

187 

canes,  varieties  of,  133, 162 

cane,  varieties  suitable  as  fodder 

plants,  136 

cane,  weight  of,  to  make  1  lb,  of 

sugar,  152 

consumption  in  France,  217 

culture  in  Straits   Settlements, 

167 

in  Tortola,  187 

frx>m  the  date  palm,  251 

from  the  Gomuti  palm,  248 

from  maize  stalks,  811 

millet,  339 

Maple  tree,  211 

-^-  culture  in  India,  153 

-  in  Java,  168 
——in  Loaisianai  148 

2  h 


Ill  ;jiifL.n=lni,d,  lUD 
in  Keunion,  luy 


oni  BoiulwB  of  mppl.  190  I 

—  P^«,llontalg,6,llf™ 

yield  of,  from  eanes.  197  loq 


PhilippiBf^iea 
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Toddy,  248,  265 

Triage,  33 

Trinitario  ooooa,  18, 14 

Tnng  oil,  432 

Tanneric,  382 

^—  imports  into  Great  Britain,  884 

Ulu  grasB,  defined,  256 
Upland  rice,  334 

Yamilla  culture  in  Brazil,  499 

culture  in  Guadaloupe,  499 

culture  in  Guatemala,  499 

culture  in  Java,  503 

culture  in  Mauritius,  503 

culture  in  Mexico,  498 

culture  in  Reunion,  501 

pods,  classification  of,  499 

varieties  of  the  plant,  498 

Vanillin,  proportion  in  different  Vanillas, 

500 
Vegetable  hair,  293 
Venezolanoe,  a  name  for  dollars,  20 
Veragu,338 
Vinegar  from  palm  sap,  265 

from  the  plantain,  464 

Vines,  land  under   culture    with,  in 

Yarious  countries,  428 


Wanglo,  419 

Wheat  crop  of  the  world,  297 

Wine  palm  of  Africa,  291 

production  in  Algeria,  430 

production  in  Brazil,  432 

production  in  Oalifomia,  431 

^—  production  in  France,  428 

production  in  Mexico.  432 

production  in  New  south  Wales, 


436 


435 


production  in  Queensland,  437 
production  in  South  Australia, 


430 


production  in  the  United  States, 


production  in  Victoria,  434,  437 

Wines  of  the  Gape,  433 

of  France,  429 

statistics  of  consumption  in  the 

United  Kingdom,  427 
exports  from  different  countries, 

427 
Woad,  355, 357 

Wood  of  the  Gamanba  palm,  278 
of  the  Palmyra  palm,  266 

TsRBA  Mat^  124 
Yerbales,  forests  of  Ilex,  125 
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E.  &  F.  N.  SPON'S  NEW  BOOKS. 

Royal  32mo,  roan,  6s. 

A  Pooket-Book  of  XTseM  FormnlsB  and  Memoranda  for  Civil  and  Me- 

CHANICAL  ENGINEERS.  By  Guilford  L.  Molebworth,  Mem.  Inst.  C.E.,  Consulting 
Engineer  to  the  Qovemment  of  India  for  State  Railways.  Eighteenth  Edition^  revised, 
with  considerable  Additions  by  the  Author ;  together  with  a  valuable  Contribution  on 
Telegraphs,  by  R.  S.  Brouoh. 

Tenth  Edition^  rewritten  and  enlarged,  32mo,  roan,  bs* 

A  Handbook  of  FormnlsB,  Tables,  and  Memoranda  for  Arohiteetnral 

SURVEYORS,  and  others  engaged  in  Building.    By  John  Tuoxab  Hurst,  CJL 

32mo,  russia,  gilt  edges,  I2s,  6d, 

The  Pocket-Book  of  Pooket-Books:  being  Molesworth  and  Hurst's  Pocket-Books, 
printed  on  india  paper,  and  bound  together  in  One  Volume. 

Fcap.  8vo,  sewed,  6d. 

Cleaning^  and  Scouring,  a  Manual  for  Dyers  and  Laundresses,  and  for  Domestic  Use. 
By  S.  Christopher. 

Two  Vols.  4to,  cloth,  3/.  12s. 

A  Practical  Treatise  on  Coal  Mining.  By  Oeoroe  g.  andr^  F.O.S.,  Assoc  Inst. 

C.E.    84  Lithographic  Plates. 

Crown  8vo,  cloth,  58. 

The  Elements  of  Graphic  Statics.  By  Professor  Karl  yon  Ott.  Translated  from 
the  German  by  G.  S.  Clarke,  Lieut.  R.E.,  Instructor  in  Mechanical  Drawing,  Royal 
Indian  Engineering  College,  Cooper's  Hill. 

Royal  Bvo,  cloth,  numerous  Engravings,  25s. 
Sanitary  En|nneering.  a  Series  of  Lectures  given  before  the  School  of  Engineering, 
Chatham.  Division  I.  Air.  Division  II.  Water.  Division  III.  The  Dwelling.  Division 
IV.  The  Town  and  Village.  Division  V.  The  Disposal  of  Sewage.  By  J.  Bailet  Denton, 
C.E.,  F.G.S.,  Honorary  Member  of  the  Agricultural  Societies  of  Norway,  Sweden,  and 
Hanover,  and  Author  of  *The  Farm  Homesteads  of  England,* '  Village  Sanitary  Economy,' 
'  Storage  of  Water,'  *  Sewage  Farming,' '  Intermittent  Downward  Filtration.' 

Crown  8vo,  cloth,  43.  6d. 
Hops :  their  Cultivation,  Commerce,  and  Uses  in  various  Countries.    By  P.  L  Sduionds. 

Second  Editionj  enlarged,  8vo,  cloth,  12«.  6d. 

A  Practical  Treatise  on  Heat,  as  applied  to  the  Useful  Arts,  for  the  use  of  Engineers, 
Architects,  &c.    By  Thomas  Box. 

Crown  8vo,  cloth,  2s.  6dl 

Algebra  Self-Tanght   By  Dr.  Paobt  Hiogs,  m  j^.,  d.Sc,  a.i.c.e. 
Spons'  Information  for  Colonial  Engineers.   Edited  by  J.  T.  Hurst. 

No.  1,  Bvo,  boards,  2s.  6d.    CEYLON.    By  Abraham  Deane,  C.E. 

No.  2,  Bvo,  boards,  with  Map,  3s.  Sd.  SOUTHERN  AFRICA,  including  the  Cape  Colony, 
Natal  and  the  Dutch  Republics.  By  Henrt  Hall,  F.R.G.S.,  F.R.C.I.,  late  Sur- 
veyor, War  Department,  Author  of  *  Manual  of  South  African  Geography,'  &c 

No.  3,  with  Map,  4s.  6<;.    INDIA.     By  F.  C.  Danvers,  A.I.C.E. 

Crown  Bvo,  cloth,  9s. 

Coffee  Planting  in  Sonthem  India  and  Ceylon,   By  £.  c.  P.  Hull. 

Demy  4to,  cloth,  2Bs.,  with  numerous  Wood  Engravings  and  Large  Plates. 

A  Practical  Treatise  on  the  Mann&ctnre  and  Distribution  of  Coal  Oas. 

By  William  Richards. 

Bvo,  boards,  5s. 

Hydraulic  Tables,  for  Finding  the  Mean  Velocitv  and  Discharge  in  Open  Channels,  specially 
adapted  to  the  most  Recent  Formulae.  Calculated  and  compiled  by  Thomas  mOHAM, 
Executive  Engineer,  Irrigation  Department,  Public  Works  Department,  Pnnjaub. 
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.,..,.    ..I 'I'.i  iit!y  l-..id  •«-.i»<!-'ii  til  ri<li>u!<-  t 
Mil-i-it  •;■  •  ~  ;i".ir-ii'i    uiili   ulinii   ti-'  liiai.v  if  «• 
h.-.-iK'-l  :  >i!'.t'i'.'.-  •  !iL'nmTS  r  lmhI   i!'.''  nl•^>tM;^l^ 
I'M  .iiiii.i-'Mi'"  Iri  til' ir  luirtu  iil.ii    brancli  *.>l  .»<  i<'ii«. 
.11.. 1  \S'    iii.iv  ifw  tin*  incr*'  i»rniK.'rly  tuk«-  (xcaMuu  : 
(;f;»tt'  th.it  Wf  u.iin«iJor  the  present  work  tobi-  a  ^jHClt 
aguinit  iiifi>ction  frooi  tht-iw  old  M>urce8  uf  miichli' 
(Hie  minute's  glance  at  tbe  Ublea  will  dispel  at  one 
and  for  ever  a  huat  of  llliuiona,  axxl  a  careful  readtni 

\  of  tbe  wliole  work  will  prore  moet  valuable  to  studenti 

and  interesting  to  all. 
**  Tbe  moat  convenient,  and  consequently  the  mo«i 

>  gpiierally  emplojed,  formuUc  for  the  flow  of  water  ts 

■  open  cbannela  are  of  the  form 

t  where  v  is  the  mean  velocity,  r  the  hydraulic  mean 

depth,  I  the  fldi  of  the  watir  in  a  length  of  unity, 
and  e  the  experimental  coeflBdenL  Now,  in  a  given 
channel,  and  within  certain  limits  of  variation  In  the 
depth  and  surfhoe  fall  of  the  water,  the  value  of  c 
remains  practically  constant,  and  It  has  been  but  too 
commonly  assumed  that  it  will  similarly  remain  con- 
stant when  applied  to  other  dianncls  widely  differing 
in  section  ana  fkll.  I'hus  in  Beardmorc's  tables,  one 
value  of  c  does  duty  for  all  the  cases  tabulated,  and 
the  author  has  taken  care  to  notify  that  tbe  same 
value  will  apply  to  cases  outside  the  limits  of  his 
tables,  since  he  says  the  latter  may  be  readily  extended 
\  if  it  be  remenibeil'J  that  to  get  douUe  the  discharge 

you  require  four  times  the  fUl.  and  so  on.  What  yeara 
-  of  laltorlous  research  have  been  wasted  in  the  pa8t,aiid 

<  would  be  spared  in  the  future,  were  such  an  assomp- 

tlun  only  approximately  true  I  But  unhappily  it  is 
about  as  unwarranted  an  assimiptton  to  take  a  constant 
value  for  e  as  it  would  be  to  assume  a  constant  length 
for  a  degree  of  longitude.  The  latter  will  vary  but 
little  within  certain  limits  of  latitude,  and  the  former 
will  similarly  vary  but  little  within  certain  limits  as 
regards  depth  of  water,  fall  of  the  channel,  and  condi- 
tion of  its  surfooe. 

"We  are  of  opinion,  therefore,  that  the  present 
translation  of  Kntter's  work  has  appeu«d  none  too 
soon,  and  that  it  will  fill  a  Umg-sUnding  void  in|tbe 
Uteiature  of  hydraulic  sdcnce.**— iS^^iiteerifiy. 

"  The  fiut  that  the  erosion  of  the  bed  and  destruction 
of  the  works  of  the  Ganm  Canal  were  due  to  the 
reliance  placed  I7  Colonel  Oautley.  R.£m  in  common 
with  the  minority  of  the  Knsliah  engineers  of  the  day, 
on  the  velodty-formula  of  I'hihiwt  ••ki-i-  - 

thin  ln-#— 
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OFOnONS  OF  THE  FBESS. 

**  At  once  modest  and  manly,  simple  in  phraseology,  and  sound  in  scientific  conceptions, 
bright  with  reference  to  some  of  the  most  taroous  spots  in  the  world,  to  many  of  the  most 
noted  characters  of  English  society  within  the  present  century,  and  to  most  of  the  chief  engi- 
neering works  of  our  time,  the  autobiography  of  Sir  J.  Rennie  is  a  work  of  singular  interest. 
Written  in  idiomatic  English  of  unusual  purity,  the  narrative  is  light  and  graceful ;  while 
the  scientific  descriptions  of  the  numerous  works  constructed,  design«l,  and  reported  upon  by 
its  author  attain  the  clearness  of  a  good  specification  without  ceasing  to  be  readable.  The 
Tolume  is  a  work  of  unusual  merit.  We  cannot  venture  on  any  prediction  as  to  the  manner 
in  which  it  will  be  received  by  the  public ;  but  we  certainly  hold  that  the  degree  of  popular 
favour  which  it  attains  will  be  a  pretty  accurate  gauge  of  the  extent  to  which  the  public 
taste  has  been  vitiated  by  the  supply  of  sensational  publications  and  slip-slop  writing  to  which 
these  instructive  pages  present  so  marked  a  contrast." — MhencBumj  Oct.  23,  1875. 


^  Sir  J.  Rennie's  autobiography  will  be  read  with  interest  by  every  member  of  the  profc 
sion.  Written  entirely  from  memory,  and  presented  to  the  public  unrevised,  it  bean  striking 
testimony  to  the  mental  powers  of  the  writer,  then  in  his  seventy-fourth  year.  As  already 
stated,  he  had  retired  from  the  active  duties  of  his  profession,  but  he  still  contemplated,  even 
at  that  advanced  age,  writing  a  work  on  the  drainage  of  the  fens  and  hydraulics  generally,  as 
well  as  a  complete  history  of  engineering." — Engineering,  Oct.  15,  1875. 

^  The  boldness  of  his  views  may  be  exemplified  by  his  quiet  obiter  dictuniy  after  a  visit  to 
the  Netherlands,  that  'the  whole  of  the  sea-coast  of  Holland  requires  to  be  remodelled;'  but 
he  is  not  ready  merely  to  suggest.  In  the  course  of  his  narrative  he  sketches  out  a  plan  for 
reclaiming  land,  abolishing  superfluous  channels  of  great  rivers,  joining  islands  with  the  con- 
tinent, and  achieving  results  which  would  soon  take  the  sting  out  of  old  Andrew  Marvel's 

*&^ii^'  •**  Holland,  that  scarce  deserves  the  name  of  land. 

Is  but  the  offiscooring  of  the  British  sand.' " 

Daily  News,  Oct.  27,  1876. 

**  Sir  J.  Rennie*s  name  is  associated  with  many  of  the  most  important  engineering  work* 
in  this  country,  and  the  history  of  his  professional  life  now  before  us  is  replete  with  intevesi, 
especially  for  members  of  his  own  profession." — Standard,  Oct.  25,  1875. 

"  This  record  of  the  professional  career  of  one  among  the  most  illustrious  engineers  of  the 
present  century  was  written  by  Sir  J.  Rennie  in  1867,  shortly  after  he  had  retired  from  active 
life,  and  in  his  seventy-third  year.  It  had  to  be  composed,  he  tells  us,  entirely  from  memory, 
as  he  had  not  a  single  date,  or  note-book,  or  journal  to  refer  to.  Of  its  value  and  interest, 
both  to  members  of  his  own  profession  and  to  the  public  at  large,  it  would  be  difficult  to 
speak  too  highly."— .&:Ao,  Nov.  16,  1875. 

'*  The  autobiography  is  a  work  of  unusual  interest  and  unquestionable  merit.  Its  style  is 
simple  and  natural ;  its  lansnage  has  an  elegance  which  breathes  of  a  less  feverish,  though  not 
less  manly,  tone  of  society  than  that  which  marks  the  last  quarter  of  the  nineteenth  century. 
His  accounts  of  voyages  and  travels,  of  fiimous  places  which  he  has  visited,  and  fiunous  men 
he  has  known,  have  a  charm  which  is  even  more  sensible  to  those  familiar  with  what  he 
describes  than  to  those  to  whom  the  account  has  the  charm  of  novelty.  Above  idl,  the  kindly 
tone  of  his  mind,  and^  the  clear  penetration  of  his  professional  glance,  are  apparent  in  every 
page."— ^iit%^r,  Oct.  30,  1875.  ' 


.11  111'-  .iii'l  tiitir-'lv  Iroiii  int'in<'r\ 

jiroiiiiin'iit    j'<'->it it'll   bt't'i'if   tile  ciiunlry,   ;in<l 
t  iiimu.^h.Ml    civil    <Ti.:iii''<'r>    (if   lii>    i;eu('r;iti(»ii 
n.itunilly  «'XjiL'tt  that  it  will  cuutaiu  somethin 
instance  the  reader  will  not  be  disappointetl. 
finely  spun  thread  of  engineering  science,  still 
thifl  work ;  it  rather  comprises  the  history  of , 
a  rich  store  of  miacellaneoos  information  datin 
brought  up  to  the  present  time.    Rennie  was  g 
I  a  genial  sympathy  with  mankind  in  general,  an 

!  feeling  for  all  ranks  and  conditions  of  men  witl 

\  -is  this  trait  shown  with  regard  to  his  subordina 

I  in  conducting  an  extensive  engineering  busine 

*  besides  contains  a  considerable  amount  of  origin 

I  remarkable  circumstances  referred  to  came  un( 

romantic  incidents  that  occur  he  was  the  chief  a 
the  narrative  which  cannot  fail  to  interest  a  wid 
men,  who  care  chiefly  for  the  technology  of  the 
enlarged  account  of  the  great  works  on  which  th 
being  of  a  gigantic  nature  and  surrounded  with  di, 
during  the  dawning  of  the  most  eventful  period  • 
appointment.    On  the  other  hand,  the  omission  < 
this  narrative,  giving  just  sufficient  detail  to  mak 
nating  the  dry  bones  of  engineering,  renders  th< 
reading. 

^  There  are  few  who  delight  in  books  who  wil 
containing  an  ever-recurring  train  of  stirring  evei 
extensive  travels  visited  some  of  the  more  inter< 
opportunity  of  meeting  with  celebrated  men  in 
power  of  observation  turns  to  good  account,  his  ke< 
men  and  character,  as  well  as  the  surrounding  cir 
*'  The  frasmentary  references  that  have  been  i 
but  an  imperfect  notion  of  the  varied  contents  of  i 
aa  shown  in  it«  pages.     His  amiability  and  innate 
can  only  be  known  to  those  who  had  the  privilege 
not  met  the  author  in  his  lifetime,  the  genial  and 
measure  be  realized  by  the  expression  of  the  pc 
ExanMter,  Dec  18,  1875. 


iifiM 


ling  slyk,  entirely  [tm  tiom  sffeotHtioo  anil  Got  writing, 
-"US  of  UD(inu:liwd  arriten.  l\a  account  of  hb  awn 
,iou,  Bud  Ihs  tiUTHtive  ia  UDlireoed  by  bccoudIi  vI 
eiiensive  tranli  made  at  varlgos  times,  |jartly  ia  locilitlea  teldom  risll«d.  Id  a  wenl, 
although  the  autobiography  bean  a  profewioDiil  upect,  ludcoDtaiui  much  profeniooal  mallei, 
it  is  a  perfectly  readable  book  for  the  geaeral  public,  and  that  ia  saying  a  gi'eat  deal  io  iU 


"The  deUiU  of  the  construction  of  the  pi  <,  .  ,    -  ,  — 

designer,  are  of  groat  profeuioDal  inter«t,  and  Ibe  peculiar  condilioaa  under  whic^  the  brUgt 
was  built  render  it  of  more  than  UBUal  imporlSDte,  while  the  ancceiBful  way  in  irhich  all  the    , 
dlfficnltiei  ooanected  with  the  old  bridge  and  the  powerAil  scour  at  thin  part  were  oreroMM, 
proclaim  Sir  J.  Kennic  u  the  king  of  bridge  buLldeti." — f.'mjIM  Mtchimi:,  Nor.  19,  197b. 

"This  work  contains  the  eteutful  life  of  a  great  and  good  man.     An  autobiograpby  il 

trobably  the  most  graphic  and  satbrsctory  way  in  which  a  picture  of  a  life  can  be  recoiled. 
0  write  a  good  autobiography  ii  not  au  easy  task ;  tlie  many  failurei  show  that  snenes  1) 
not  given  tu  everyone  who  makes  the  attempt.  Compamtirely  fer  hare  the  rcquiiite  art 
and  auundneu  of  judgmeat  to  select  and  discriminate  between  what  is  only  Interealing  to 
tliemselres  and  that  which  the  general  public  will  care  to  kaaR.  The  autobiography  »u 
written  late  iu  life  and  entirely  Irom  memory.  For  more  than  half  a  century  he  ocoapied  a 
prominent  poaition  before  the  country,  and  was  deservedly  considered  one  of  the  most  dis- 
tinguished eiTil  eagioeeCB  of  his  generatian.  When  such  a  man  writes  hi*  own  life  we 
natnmlly  etpect  that  it  witi  contain  something  of  real  ralue ;  we  venture  Io  say  that  in  thia 
instance  the  reader  will  not  be  disappointed.  Although  the  volume  throughont  eontains  a 
finely  spun  thread  of  engineering  science,  still  that  is  not  the  distingniahing  chamcterlsiic  of 
this  work  ;  it  rathei'  compriHS  the  history  of  hie  professional  career  closely  Interwoven  with 
'  '     -  ;e  of  miscellaneous  information  dating  from  the  commencement  of  the  i 


a  all  with  whom 

in  conducting  an  eitensive  enEiaetring  bUflimas  throughout  nn  nctive  life.  The  vulunie 
besides  contauu  a  oontiderable  amonnc  of  original  information,  the  greater  port  of  tbe  many 

romantic  Incidents  that  occur  he  was  the  chief  sctor.  Tiiese  ell  give  n  life  and  freshness  to 
the  narrative  which  cuinot  fail  to  interest  a  wide  circle  of  readers.  The  strictly  professional 
men,  who  care  chieSy  for  the  technology  of  the  engineer,  and  who  would  prefer  Io  hnve  an 
enlarged  acconnt  of  the  groat  works  on  which  the  author  was  engaged — many  of  those  works 
being  of  a  gigantic  nature  and  surrounded  with  difficulty,  all  the  more  that  they  were  executed 
during  the  dawning  of  the  most  erentfnl  period  of  applied  science — may  feel  n  shade  of  dis- 
appointment. On  the  other  hand,  the  omission  of  correspondence  and  ofBcial  reports  from 
thia  narrative,  giving  just  tafficient  detail  to  make  the  subject  easily  understood,  and  elimi- 
nating the  dry  bonea  of  engineering,  renders  the  work  all  the   more  valuable  for  popular 

"There  are  few  who  delight  in  books  who  will  not  derive  pleasure  from  the  simple  story 
containing  an  ever-rectirring  train  of  stirring  events  in  the  life  of  a  true  m^in.  Rennie  in  his 
eitensive  travels  risiled  some  of  the  more  interesting  parts  of  the  world,  and  had  the  rare 
opportunity  of  meeting  with  celebrated  men  in  all  ranks  of  society,  which  his  discerning 
power  of  observation  turns  to  good  account,  his  keen  eye  noting  all  the  salient  features  both  of 

"The  fragmentary  references  that  have  been  made  to  this  valuable  aulobiogmphy  convey 
but  an  imperfect  notion  of  the  varied  contents  of  the  work,  or  of  the  character  of  the  author 
■a  shown  in  its  pages.  His  amiability  and  innate  goodness,  for  which  he  was  so  distinguished, 
can  only  be  known  to  those  who  had  the  privilege  of  personal  intercourse.  To  those  who  have  . 
not  met  the  aatbor  in  his  lifetime,  the  genial  and  unscllish  character  of  the  man  may  in  some 
measnre  be  realiied  by  the  eipression  of  the  portrait  which  accompanies  the  volume," — 
Bxamliur,  Dec.  18,  1875. 

"The  autobiography  was  written  by  Sir  John  aRer  he  had  retired  fVom  the  actual  duties 
of  bis  professioti.  It  is  now  presented  to  the  public  in  its  original  state,  having  merely 
undergone  some  necessary  corrections,  in  the  hope  that  the  memoir  of  a  man,  perhaps 
unrivalled  in  his  branch  of  the  profession,  and  which  contains  valuable  hinle  as  to  the 
neglected  art  of  hydraulics  as  well  as  advice  to  engineers  commencing  their  career,  together 
with  the  reminiscences  of  one  who  had  seen  mnch  of  men  and  things,  may  be  useful  and 
intereating  to  many— and  so  they  will,"— Ci<j(  Frt»i. 
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